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virus ruuph-dI.,SI'I'Ir:ln ':-,{ • .....
.~ ig~~:.3~ ,: ~~;~~;;:~~g:~~ll:~:;; l (!f - ~ llr( l l' h Ol ri ll . otJ.~ ~" ':' -mv; \:i~u s- !""
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Fig~l' c 3-1,8: SDS,.pAGE of glycophorjn combine d wit h' peak 2 (eluate 71
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l1 irmb~l.es · • ' . .
Fig~ re , 3-r :- ~~~~~:~\~'~~~I ~}()I~I~~~:li~ r~~~: .:O,I~ 5~.20%. ~r;ulil'lll ' .g(~~ ~m :
Figure"3..20r · Aul;,rndiogrjllu of thc ' C-20% grcdien l, gl,j shown 111 UO
fi ~ll re J..~8 " . . ' '.
Jo' igure ~-1 : GI'l lmmn nodilfusiontesu - lJiologletll :l.C'H\'ity of :w li-Et\ IG I 113
antibodies ' " .- < , , '
Figure 4..2: Cilronlrttogrllilhy of Iln!.i-EMC :UltillOlil's 0 11.• nil EMC 114
, v i ~ us·Sl'ph :l ro$e column • , ,' \..: .
.Fi~~f'~ 4.;.3:' Iuununoprccipitntion Of ;I'Cl'l'l9r5 Cur' E'!\.IC viru<l ~ il7 ~ :: '
solubilized IlU'mhrnll('Susing Ilnli-iliintypiC' MltilJ'Jllil'<; "
Figur~ 4-4l' '\lI :'1i~ff!> __(.,f recept ors for , Ef..'l<: virus (Ill cells by IJR







" ,E,LIS!}-,-::"--,n,ymo- Iink,d ; mm".' ''''';d''''' ' .~;~''y
. E~IC"'~:-;~~" ~I"my"oar'I1l;; ,I,,,• •
.. '" \
'.. " ..:/
l"MDV·· · ·- - -· ruo(,.alld-lII.oull.l t1 isl·rl.~e 'v irns
, -. ", ' , "
' . n ,\.-.,.:-----. h:lC lllnggIUJ)I;~li(J:ilCSt) . • _. ' . . J
. 1 1~-~---:---h~"" ; !. I ,,.'1 ,r, ii:,, : in li ; "i;~,,; , ("~:\.- :( .J
I I.Ry.....:.....illlfn:;11 dlhu"'i~us ' '"
~ :- ,. ' .
. IITLV-JfI···---h"umrLll it' cell-Iyniphotropic virustypE' III















i gG-.-~._.--.i mrnt, nogIO~IlJni 5.:
L1s"'--'-~~-I·it hjUll ~dii;'d llS:lI n:y,II ~tI•
-' , , ~
_\.:.! NI,N----- -- -N,w Cngl" ,,1N,,"'" (,,,,,,,i'N)





' ''' , \ . . . - ,, -
1· l llj-"-· ~--· JlI\( r.-;1J11 tl lcll1lrr"n:d snlinn
. ~ .,.








~ ' . U i·~-lI~~n(~:clll ·nr l.: .~h:;n(lri~1 JlL~ i.L~ t c (Ill~J iUIII)
-' . . :- \ ..
f " , .". ' . • . • . - "•.•
S~)S:-I~~I';--sCicliulII (11.K1eey.1~1I Iph :ll l"-lw I1 1:ml l :1I11 ille gt:ll'..I l'('tr~M lllOn'!'i.<;;
~? . 1:.' ..- . ' ' . . : . . '
!~~$\I':"__''''';' 'Il';""""' ,.,,,,,.;,, . . ',: _____





























. ' , ~ . .',' ,'
,..
.Ghaptc~ 1
. .. . .
INTRODUCTION
..
.1~1. \'if1s.t~J1 ·~~ t~.rn l=-t ;~n..
• r . " . .
· · .· 1: 1 .1~ni~to~; .rt~·~k gro~n~ ' ." . . Ii" ~..
''',
~rh~ ' ;Ibco~~'ry: '1;; ' l\ il ti. ~ II . \Villxll'r lli••1 Jiihuso:/fl.i I IlG O; ,~ I :tl lh is.· ~i:t I" li~Mji.i1
" . ':: ,., '.' : ;, ' . ; ' :. : .' . '.:>" , ' : .. j '.
\ ., . .
/(' r}' lhr~)I'yle r~r l' plor fur Illy~(}virlIS(,S also rarri('d~1N hI1}1)(1.lI;rolll'''I I''''rllli llal1 l~
, ,
· slilnu!n~c( 1 nY;Nlf('h 0Il r('(· .~p",rs' . I!q llaruJ ( WOl/ j tl'~,.~ ti?;:t/(· d slwdl'~ Hil,1 " fSolil
.~I ,I't·iri('i fy 'uf pllliuvirus ;In,j-hll" dl'rrt. lIlslml olj· l hnl ihft'rl i"lls v im l UN ,\ ' (,lll_jlll!',1
UlI' ,lll'l'd r'lf n:(~ \.'Jl l llr< , il'hill! i n j t i a t j' : ~l 'j f ill f"(' lln y..it h int:H'l. 1 ", l i,,\' i r~l s W,1S
h 'CI'I!lur IIn·dialct!' The res u lt s of nl:lnr~)'I'a rs of !Oll/I.ry :<lIbsl' '1.11I'lIUr rt 'h ':I/"-,1 ti ll'
. pruJlt'l li ~·s :\1111 dislr il.l;' i'lI.1 or rt.(. t· I'~ [ut a. nUIll~t' r of vir lls"s. 1'.....f1I.Nj:;-I I,:hll ,
a U11 Whill-l)' (1117(,) rUN 1>.ll'Cl inlu\' k HuJeu wurker s ( 11I):O:()) esfimnted l\l'~ 1l11l111wf .
" ..'(,f, ;~'rI'J,I\l~ cell ~' J ~·. S~' \' I~r :~ I ' li rrl'rJ' l1 l .\' ~ ~ II "*('{'H: i li ~(l r:l " litl ll ~ I:, 1'.11 I ll' l\~ l '('/" ' /fl ,t,
;lu ,d 'r~ x 10": ~"nlld his ; ~l llnl ", r~!ms ( lllSr,J .L~,/ Ia I. ('t1 arid dlllrart.~'r i 1.\'d th l~
>ill·:llil !~I:d i:l.Il . , reov ,rl~s ~(I('.l'Jl\( ~r IIs. .a .l'r(lt~i ~; . wi'th. a moloeuln r, i ll:l~S o~. 07 '.
.kilud:l11011S: Al1aw,ny :1,n.1I :lS!>ll(;ialL's ( In ~li) n,jlf',t\t'd Hlil\. t!j(' f'r)',I,h'r;'(')'I,~ 'rl'(·" I,L11t
"; tur ···(-,/I I:.~pJI·:~i'~I~IJOC;wiil:is (I ~M(;' vinlS 'is I I;S~ led 011 .:1. 'spl'f'ific site till . till"
" sia)~)gl)·~~I[l!Ul{'i ll. gly.('<"! ph;,tiil 1~ .
. ; ,1~c cO~~C~·Pl"..iS g.: ,.;(.~~IIY .~~C~·illl!d." lhllt.'~ r~,.cc.p ~u r SI;(lC,i,~i.ti{.~: is , ~ major
dl'l'('rm inllul of ' cellula r t.tupiSlII, ir.lrJul'Il.<-ing ,the: (:ollr~':. ,)! " ~" llts 1,;:i,lillg 10
.dis":ISl'.. .
1.1.2 . Ge nera l P,r6pl:r t.ics os·Viru ;;{~s
A vir;l~~ is an ;ur~c('iil;I S (, 1I'tiI~ who,~~ ' ·~t,u.'l n~ is 'eit her,' UN/\' ',IP D;-':~~ 'WI:id;'.'
t('prodllC('s . ·ill:si~l ~ I\. ' ii\',illf!; cClI' Ilsiilg th« ~flur., r srnlh(llic ' lll~~ll illt: ~y ,:h; d im,1
·>J.;~ ! ~(,S j~ ~t, ' ~jl.C('iali·i;~~on.IJ~t~llCl;i s· 'i ll ~t · ~ I ~V~ l~.e · :ay,lity to · lr;l.Il ~f,:r~l h ;' ·vI.r,'J.l
!;.CllOlllC to other,cells"[Tuylor ; nnd 1 . l.er~th')',- . UJ8G). . Virlrsl's; Jla ~li ctl lnrly those
\1"it1fiqih~lcnr-inorlJhol;',g~ ; v~r(in si7.IlJr~ni:lLout· '2~ 11I11 to arnJ>n m ill di~~"'r :
· I'n .l:olikri~l; ' ,ba'~ l c r i:J: ' (CCJ~{'i) ·'nr c.. lI Ji l ir~x i lilil~ C! ly fodOlllll '~nd'l~rY.t1I~(l(·Ytj~· ar« 7S;I~
.. ' : " , '. . '. .
lll l) 'in vi:rmdcr. :'yi'nisl's eonsis~ !m:ilcnUy nt,a core (ir nucleic .I!.chl surc'l;llIHh'd hy .
. ~, l;rolt'i~,i .(,~lIt nnii h~('riusc , l~r ,ll, i~ : ~il ;l l; l i (' i l)' vfru·sl's;h:J.\ic,~ ll '{'h l i g~f('l lll i r (' (I H'lI l
rllr int r~ cl'llti.l:L r ~ r:tlwiil, th'fl,:irilillg 11~llv'i'IY upon h;Jstc;'ll lll~I,; I';(ll i (' WfIl IH.;Uf,;.t s,
. ' .. ' . . " , ' .
;;,,:::::,:d'~:'~::':'ir::, " i::::~~' i,:~~':":~I:': '; '~;~':::";~:";:'::: ~"k:::.::i\~~,,:':;:: :'I:':'~::: ' '".:>,
1 ,1I7p ) , ~n d il> lll :u!ll,pf sh t.~, <'i)Jl ir~ (It wH·h .nr lour pol~· I>I' I, l i.!I' :"I nllltWtl VI' I, \' I;~ , '
""-. . ~-.')" ..,.", 'r.: ..':,. ",' .. .... ~ ... 2; " , ' .
, "
J. '.. '
1 ;. .' .'. ' , .- . .
.:lVl>3..idVI'.'-.i': order ':':" ~:;C",i"~ ,;,.:1.'''''''' of<Jlhl. JI<;;,"" " '" ''''':1 r K,·
' g ~nolil c consists .~r -(l ll l' IIwl l.cu i l: \,~po~il i \'l; ~1'!IS\-,~ill~h' ~ l rundc-l B ~ ,\.
E::::;O'::"'::"~;:':::"'~~:'~ ,,:~. ;':,; ::::~i:,,,:::o T:.t·', ;r~:"::::: :, i~;;': :::~; ::': :;~ : :' "
cncephnlomyocnrditis ( E'~ ICl \' jtll: , i(('I;.llJ~'" 10 lin: ('nrllill,:i r ll~ I!: ruup, if. i. ihi ~ , o:: .
Cnrdiovi ruscs('afl-IUred 1U:IIl , plg.S, (,II'p h:\!I l.s~r.r::;,·I'\' , ·n , Ih " ll ~ l; liu :l' ;!rl ' I ;;
. • • gcn:rn ll)' rc~ardcd ~~ lll~ rjllcvjrus('s fU \lc ~·.kt-rl, IllS:",), ) ' . . ",
,
I The Enteroviruses i1ih~ hi t 111 11~ tly , l1~ hunm !1 :'ll illlt'nl: Ir Y',lrnd Iud l i s .u\I'11I1" r.. .\
" include l)olio' nud '('ox"a i: ki~ ,\·1r llSI'''' 'ri ll' - h ll ll i a rJ ' rh i ll l ' \' i r1l ~'~~ 11.1\ 1' ,I "In"l l l -~;~ :I:ln,;I:it ion"to ihc n':L.o;(Jllh :l rY li g:~"ii l~\' g i(\l~ · ;;lId in ,this,~rou·p nro f i, ~, 1IIIJO ~ \'l lill"J!.I'
. ' '\ ' ..~ 3g('nls or ti!.(!c;,pul,Oll ,1::0 1,11 il;:ulll lt ~, i!Uli (" ili1d[l' Il~. A·P~ 'h',' '':i·~'~~\':'' l' n.\ 1,,,1,,,1) known ,
. . .'.~.t""l- ;."d-':l<~;, t1'~ i"' '''': ·'; ''''c'· JF~t1IVI 'i;; r:'.I;~ .d'I\'\~i .T' ~:I:" I "lll, l ll lllIS' I~ J>(" i III)
("alllc, -1Na(.:;"lligt; ·a llil shc('p; rnn-ly , llillilillts rnn bv inr.'dl·l!.
> ~:'" . •
, 1 .1,.a. Vlru8Attach m~I1 t.To csu-.
" . ' : .' ~" , . • .<"'.~ .. ,
Virus n'lllllilrli(':Itinn, ill IIll, illrl'c!,',l ("\·n \'nil 11l' ,dil'i .]i'd iulu .~ i\!; h1 f"I , ;'[ati' ~llaJ·
s tages. 'A tI :ll 'l lll ll' ll l Ilr,\' iJ\IS\~ to ' :-; jll',{·iri\ . r('OO(' plu,rs 1111 til,\' ~,~ r r;il'l: I;r SIlM' I; I':lihl~
("cll ~ is U~ c' firlll-stcnln vi rl.l.inrl'c t:io ;u'n rl-\!r,whid! jll'llt'l r:ll.i"n ~ 1.ll l , :'lIl , '~ ,a t-iI ; 1t .1 : I ~ l ~.
p lnce. Oth~l')s lal!;cs. (s~illlcl i lll('S .rf l>arJ ecl as IIl1i'. 1ilnv.l':· l>i'IS)' u tlll's i",) ; i"" IIlI!\' : '.
, tr nnscTil;lioll, t f ~lIl' l atihll nnd. TI.'i' li l ' ll ti ~ ;1 which Ul'\' ll ~ ' r."Ill'al.':lly :ll' ~i'~~\' \'ir ns' "
. f;1)ccirrc f pwtl:il1 ~, s;icll~ ' :3s UNA ' ;Illijor IlNA. 1Il1l1"(;Il.l<'S· a~,\ s)' lI!hi';i1.;:,j 'Ill au .
iil rC('\ cd ~ ('Il', ;n!(1 I:l ~ t , (l,ag'l's4it!vulvc ns.~(I 11il!.IY :u lli ii'Il'~l'" ,:r m.w, ~.jrllS 1;:Irl !.,.h: ..,
Vir:i1,' r~p li c 3 lion , in ' :I. ,' S; I~c (. p ~ i L I ~ l lO~C 'li l :,~ y I,c t' }'tc.,c'i'~11 1 '~r~~,j ll l!'; ' in ' ~I'P.'II, . ","!l'S·..
:. -(h'ath or Wlli eytochinl 'in wlljl'll · (,, : I.~C tl l1i ltl'st cell fiilfl:i\'\'s . 1 \,~pi l ,~!jr" . ,t .i"l ! h)'
.: . . . ., .' . "
~ irus, ~ .
.:' i\~.i'· t.I(I:lIl'nii·nn: i:;""IV,,,1\11' the lI-! i;rd' lUl'ut .pr' II"':". '1'1" 1 '\' ir i' " :: " " /l ' I"'~I ,,·i' l .
wlii'l'!;n'~C1p;lli1.'1$: ri'";llnr ·r{, I' ( ' i" "r . tNIII , ~d IIIl' virus a'IIII:~hlll" I1 I ·, I ·,r,,[,,; , . {Vi\j:'". '
" ' . , ," ' , . ~ , .. , ,.., : ' . .
:\llli t-he "("I'll nJnr Inoll'c'ule n 'r ll l!;lI ht ('11 hy. t .ln- VAl' , /'nlll',1 tIll' r ,'III1Ia'r h·...:I'.'·'r,:n,,·






\"; rj""s are c:lllcd.H'I·l'jlIUf·sil,..... Thr ,r!! may Ill' f"I\'I'r n·("{'I'hlr' s.i.t ps Ihail rl'I"'!,I,,r s
1I .1111 I H.·r.t.;. lIollll .nll\I I ·,hil i l '~hll, 111;,j):
, .
Uiffprt'ul ,"i nls l',. alt; 'l'h I., tli'f f"fl'UI. ('1·11 I ), Ji.~ nnd Sllllic'l iru ,'s "VI'1l . t Ill' lia il l"
~ i r'I S may all~dl to d i; ;"ft'ut n ·II,. Fur iil ~la ll('(" n.. ~·j.ru s In "';1 It11lld lh i,(,I-h l~"
(n osh I)' isola l .·, l 111; illllll 1)'ml'!l, :,·yll>s-.an tL lu a 1Il1lril1l,"rihrl/1;\:\.<, t c·\'ll l i n .~ (onlll'lI .1;
!'l'lls 1\ \ ' I'iJ;\'r · C'I 'III., 11Il'iOi ll;,d l',,:s ,w k if' II vir uses nuaeh t., l1IOllS(' nnd I ,rilll ~.l ' ;' .
\. (']Is (Kunin cud liahll a ~)' i, H16'Ij. 'St rud un 's on lhl' _plasma Ill ri IlIJr:un' ,yhid:
'.~::::s,::;i£~:;:;;~:; ;:~i~::':i,E:[,~::~~ ~;:~ :::':::'~:Er:::~:,;i:'E:ft~:;:;~i: ." ,
fro;n J ;~'~liu.~' irll s, ,tl:~ S :l I'~ ~~ '~\ ' :;v i r n s ·RI.I II : ~d;,I I \'1.r ll~,r::.~ ;'t·~';' whi~~ fC ~~S.:ll~~i1". I ~:l
.:11\\1 ndvuovirus ~rJle , :'''. may compote JlIT :L . eommon- n'I" I )I \~r (l....llI l , ~,rg. II~: I,tl .l ,
Cro \\'.(',II .~ lld:' l ' hitillSOlt,' Hl1t.): ~ . :'
. l.i"-1. ,'l~ad.o;s Whicil l~n~~ncllMt1l.chni'cnt.
.. " . '.
. ,' , ' "" .. . .. ,': .. , '
A ltll ~.ll.Il(,llt. is illflIU"ncI'CI 11)" l ; hr!i i c ~l~ ~oHll i t.i o ll~ .SU I· h, ;L,~ ll'lll ll~ ra~li r(' .. I~II , ' ioni c,
" strength and . l' ~ll ~i l~('~uttnlio.ll ( l .oll ~,c rg"l!ol ~ I;, ~n,~ PI! ~I!jI:W ~I ; l{lll ~ : Th('~ c - i ~ '~ ' : "
rc~ u c !ioll " i ll ' the -rnte .of aU'n('hilll'nt b}: rbinoviruscs'At. tcmpcr:tlu rrs: hHo,w :!7~'()
, j;; ol.>aflly du,c to lhe' nC,ed , r~ r 'rCCI'P'{-ors ;1; d1fr11;C·r;!l.;,:all)' ~ btf)u-gi. thc,' menrbrnnu
I D il ~l lJlork , HI~2i. ;1'1Ic billiling:or 1 :: ~lC v ir us t ~ Ln:,ln :LltJ " "'ri('I;d . cdls "';:is
;i'd ll ccdrt~ th -elNllpcf;ltlirc was raised p(~sibIY .duc 10 ;'W. j llc r~::ls~, 'ill tilt' rtil:' .cl .
db;.~u~ i :it i on h l:l 'hillding tu IIt.'La:~~lIs' w ns I ll~nJrCC.I ~'d by : l~I1l I/I ' r ~ l. u r{! . Ai.1~c·h i!~ t,"i.,· '
or ' l\ll'n go" ~' i r ils, ::lIolill'; . C~'ni i o\' i r lll;; · 10 :1.;12n ~ ;'lIs ' . iillil:pi:IIl!{! lll ': ~ ,r
. \ ... . ,.- ; . , . ' .... , : ,: ' . " " . .: :'
\("' IH''',(",C, (~''Gl i n ('''k , Billnp, ,nd:'~(ki"', w,ol, ' ~' . ' .,
, At.I.:u:lllll (!nl ( II ,~i riqlll;'IQ lhei.r·.rt:e('l.. ~ r. ill 1lI1li ll ~Y nn l'l('t'l r..>st~l it: inl Nlld il.lll
(h~,i. i~ ,~l r~!ngl; j llfl : I {,II ~\':1 II}' U!C,dlllr,"'o .d i ~ ~.r'~II\! I :ll.' t,l · t~!I ,,~U~I,~ .l,l ~ e · .l i g:I ;H I n rt-L~' ,
- . ~t'l~('-" lt:)r (perulz, ln~~;. H~ i lt~y , . ·Mi1h'r :I~lull..'lIn~d, 11!':C·I). ni,llIl inF;~ , r ~' i ~,i !l (It-'" 11lI1, · .
~rr l (r ' ill', l,h" nf~~t'Jl(: (!' or hilJ s .lHull,~nd ~Ull ~id'Arl'll , 1 ~)!jll). ,S."J ;I f'. .rhiIlH l'i rll ~t'<
<:{) l>~~ (' k i l~ A~' t1'jltl Jo' t\t " V r."~Jl irc '1~ ~~' n l'(' lI l, \'ai il.' i..;~ ~ ' , ~\' ,h i i ~ ~U I ;; I ' I!; ml; ;~ I~U~ !I:li '~i;''':'
:......., viruSI'S, nnd ('{'hod rllsl'R;o rl' fitwugly· i llrhh'llc ~~lh)' , tllt' I,II· .. ~ till' {'1l\'ir"nlllj'llt
Wiala n ll<lI":,c'.'; I I ~" 11107; ~11: I.nfl' lI ' ('l ~ I. , 1I1110).1 ." . , . . . ' ' .' .
.,
" ....
. ( , ~
..
• Binding of virl,lscs 'like inlluonzu to .\.h(' I'd! S;Lrra('\: can rt'Suli tn..li l'S·l fl h·~lo; 1 ti t
Uie receptor itwlf. The surfnee ~J r t1li ~ viru s is W \'\'!:.t.d wuh ~i~h tlf I I I I~I
ha(,ln:lg~hlli;lin nnd 11l'1;r:imirli,ln.-;e gl)'('Ullnllc!IlS. It is till' hal'l ll :l~~h ll'il) ill wlli,:!)..
bi nd s virus to .slnlic ndd-c~llai llil1i~ 1'('11slIrCa(' \' f!'("I'pluT:;,sillt'\' 111l ih u d )' ,Ill 'I ~H'
) H\('mngg lntitli,n hn~ lIu t. to nouramiuidese, m'ulr :\liM's in rl-I,th'i l)', all, 1 prl' \'\' lIls
-n~r~lhto(')'ll~S. E ~' rll tlltiIJr,h.t!ll' .rarht!hytlrall' (Ill till' \·ir m is Ilt)l
required tor il~rc~t.ivity (G\?lIiU!l and Knight, llJ'iK,I• .111\'llt'ura Tll i~ li \iasl' ~ l'I i \' i IY .
destroys siaiic acid ccntuiuiug receptors. !\ccunling 10 t\.ICrz .:llld l's";tl"iat~:',IIlI~Il,
h:l('m:l~gltl l illin and' n(lu r:l.lIliili :l'l~c· nc'th·jlit'S can hi' rl'gul:ll!"\ 'f,y ,,'II,,: ifllllllll'll la l
1-'.(,O lld it i,6 1; ~ 'su:h ns (. hlo~id(i l,' O~I CCllV~ l ivll ~ il( l-l'i l. High t'(JIlCcll'lr~ii'lis iJr ,1l:1 lillt.' ·
; ion cllbnnccimClllagglutinal.illg; nrlill.ity while -tlll:r WJl ihil .IIt;ll r;;illini.I ,; I~' : : h'd h'i l-)' ·
. (Men ~l. 'u.. I ()ij'~ ; 1I ~1I1 11 ~" i~7.it, ' ... ". " ' .' .
.. Ch, ;,g\'- iu ,~ii. ,m,,,,,',,,"?," ;'I 'id'-~rl,', i 11,:' ·~h,' r "I , ;,,,,;,,;,,, ,,;;:'("1,10,·
· nIS~. :trr~{~t ·a L t~chi ll C.lI t .~,ii ·t~ l i f~t'lI}~I ~ f( I ,",(jt ~\,I Ill ~ 1 '; I} ~ ~l ll 'f, Virus_('iln""11 1t:~.l il ~11 fI:11l
hnvo :111' ('cred ~ upon a ltn('hlllt~tll \~cc:lIl sc· s nlu fn.tiull url'lIB liS Irll' IIPi':1 ,.Ii,I!li l., is
n;)p~o.rtcl~c~ · alld all~ rcduCli\!1l ill !II'U mte ~r . aU~c1 l1 11\:lI f.lVfIl! I , 1 ~' :l S a ' .f \~ lI l t .".f
.. ('im lp('l-iljon. -Ior 'r e ('~ ll li? r 'sites. OUlI,'r. facl l'IIs '',\:jli,'h 'inrlll,t';i;,\,1,fi ll" ~h; '.If
ntl~'~li~:lll.iIl,c1il~·S~~I~Ilt... ,~lI ~ 1J :is · S lll' t~t· 1I1:ll i ll (' rl' : ;~I! , v is l ~ lsi I.Y I ,1 1" 'I , I ' II ~ ~I I ~
C nt.lachmt.'nl ralc((Cr'lwclLn nd S!ak, Hl78). " ~ i
'-S.U.II;hl'd;YI •.rU" I:~ . "" 'i~""r~,:. ·. ,, ; ""."". 1'.1c~)rn~Y i r ,,:.,"_ h"~" : ". ;' i." n,"""" . "."
vir us nll'l(' llllllmlJ For (,x~l1IlJ le, Eehovirusesv are ' profolllH,lIy nrrl'\~ I('d hy 1.I 11~ '
pre sence ~r' rcagl.'llt.s lhal i,!ol'k lil~ tph}'t!~yl g;;IIlI's \~.. il~;~I1 !\ jJO ,;v i rlls'~'li art' I; "~s'
. i ll riut' l;b~d (l'Ilil.illson and '~:hoJlpi l~ , i O~2 j,
~ '~ 1'-6, ' Inh~biti~n 'orAt~Bc'h:Uent"
All. :tdliUClll ~r viruses .to ' c cll ~ enn he ' inhibited hy · i'(~\'ilic n illivir;tl
'~Il ti cdlll l~r ':t n li i)od'i('~, ~r lIl ( );I ~~acc i:n,d';l l's ~,r I; .',d,!xlr:ul: sU II;I I~ll' w l;kh' is a
· ' ~'c.g~·;i \.~~iY ~h~r~ctI ' POI~mcr, ~Ozaki ' -~nd KUUHlgIlC, ' 1072), , '·u.r " i l i ~l ~ , ;;( ',l' , .N-a"l'!yl -.









1.2: Vir~At.t8chment Pro teins . .
~J1. V iral Compone nts Which Reeogn lze- CcU",lar Rflceptor9'/ -
. I .
WIJilc nUclllptlug to idNltH)' virus altnrli llll'Il1 tirol"i lls IVAI' s) it. was sl."wn
th,1l1 nllndlllu' n"t or' \'ir ilJus, III cellular ft'rl'plo rs'" did 1101 ua ur wlll'u a slIl 'r irie
p't~h'i;l a t the ~ \l r racc : .,r the- virions..,. w:t.S· all,t'n'11 by- ,dil;\,o:i1iug .wilh vnzynn-s
({;:u:l ll:lgh ct :11.,In71; ~1' ~lr(' :11111 CiIW:UI, H1i8). IInw(' \:r r, most of the l·yidl';l(·e
b~ati lJg ' on th e i;ll'ntif icnliu,! I,f VAlis n; . lh~t' II:lr1 o r 11 virus ,'n;iidl' wb,irh
rccoguiacs a Ifc llllbr td<'I.[ut has been olI1Iliu('.d II)' sl 'lIIlk'l: of \,irus-a lll ihll.ly
i~lll~ r~c'li(;lIs (D.jlllm(l~k~ ~q8;!). 'J' h(' ' f1 .":~ lI l n p t i(l1l hns been lhlll sP('c i ric -~" I' II 'I! fl li~i ;;j!';
- nntiulldkos.. r()~ llll cxcd t!i'r:c lly - ,~ilIi th e . \'ir U5 ,h iruliHg ' fn\lI ~ l(mt'll l .t~I('rcl~{ '
" . . 'enfin g .vir'us aUarh lllr nl to 'n ('cll, E\'c n thollg h~Ill C inn 'sl i,ga lors' (l) i. illn'H,·k ...
. ':JUS:?) nrgue t h-:ll tl li~ re....~un j ll g -~ 'Il\~' r:rl1,1c1u iIS 1,cr.IlUs{> 1l~'!I,I,r:lli 1." t llln lIi,1y ' in
tact hl' the rcsult :Or' Co liri'rulllti rllllll rCMr:l l1 gl'111t'iiTl~'Qr t.llr virus - fl r" l ,(' i l l ~ nthvr-
t1;:It lh()~c whlcb dir~~ L1Y :.hiill l :i ll.I-iJlU1Ir , sJ!critic v,irilJll: !;~ Il r ('s \~,h i,.] l I.I\::Y be
.involved in nllnrllrnrnt have l~el' lI rr llOrll"t1 (sl'r s('c1.inll I.:!.~J
1.2 ~2 " A£taehm~n't P ro tein F o r-.'Pleornaviru lice
In l h ~ l' lcor n uvirus ralllily t he viral capsid cUIl~ists ' , ur "ruur JI"IYI,i;l,tides. VI'4
seems to be located 011 tjl ~ inside Qr the l:ai)s i~ ~ l' nr th ~ ,iNA "while ' tile lli ~l'~ '
. . . .. '\ . . - . . . .
largl'r p roteins ,nrc exposed, \yilh VI~l Ll'ingt,hc mus,t abundant surface r .rul,'i.n
.{Tardlcu ct.nl.. •· lU82j,Lo nbcrg-Holm aud. Orcwcll; Itl80).
. . ' . '
" -, Sc \'t'~al ' rl"p6r t.:;hnvc suggCli{ed dirtcr~Il 't Iunet kms 'ror ' i)ic{) rlia~·! r lls n.l"l:\chnrimt
/" . liro( (~i ns. Itossmanu and essocletos11US5) have shownb)' 'X-ray Cr}·sla.l1ogrni'lhie
.. .J\~llI lys i~ or.human rhinovirrl; typ~ 'H, t hat the virus ~u rra.cc c(JIllniull it deh '(2,5'
ll m ~l c ~;~) ami 1'.2 IIl)J.Onm wide) whlch Is proba hly th e 'hinding-s ite for host ('('II
n':~ jl tois'..-o ~c sid~ \or thi's clt,rt .is ,~~nil ("d ' - bY v n. lh~' other s,idc , by.VI'2 :llld
VI~. . . . / . " . . .
lla;jlN('I; 'niul ~OWo&~~s( , J6:1) .r~u lllj ·th ti t shu r tly 'l\rtl' r I'olim' iru!i IJind:-. to rl·lI:-.:;
.. . . .. c ( ... . . . • . . : .. ..
. .; .
. ,.';"
3. fraction o f tile uttaehed virus elut es. 'I'llis eluted virus has lost tI\l' 1',,1)' \Il'I;li l!l'
' YP 4 nnd' is ~o ~g('r' i!l fI'Ctioll~ fLnnh;r g-lInlm . Iuul : : I' h ili l'~~u ll , HI; ,I): ·,\ Iso
~iboJy to polioyjru~. Vp, 1 ll(,lIl,r:dit t,,1" iUrl'd iv'il y lBrl·i-Il.Il, 1.li.",. TI~ l 'S l"
expe rin!.cnls suggcsl(,ll l~ll t VI', I i~ the virus nU:\l"111ll1'1l1 rOIIlI'''11I'Id ('1':111",1 "I ;d •.
IO:~)1 ls the -mMlC'~':"";-P"'t' i " 0" th," " 1,,-,"l~Jt :,:"t ott,.-, ' ''I''''' ~ _
claim Ih3~' FMDY infectivity was ll t'ulrlll iZl'lI h y llut i lllll Jj' ,In \ '1'1 ("1,1'"' 11, "1 »L,
1{)711 ). ' Wilen VI'.! is. e lt~llv'cd , hy tr)'ll,~ii" l rNdllwut uf virions, ,'III" virus :i,; .,
incapnblc.or binding to cells (Md{)(' l~ . c( rl .: IU7U): 'As!iLl u;ilir; 1.111';1' "l'rlS ~.. "h{.;~l' ' . .
in U:c conrormnti~lhc vi~lIs nttacllllllml pnd cius .1I11'se · rl'S lJ ! ~~ : s\J~;i;!'i; f Ih~ll.
VI' J nlonc is ti le I\ttnC!III(,llt protein. ' , , ."
,,,.:.
Li~e ' ,NP l, ' VP2 Oil coxsac kie vi rus I~a is . i' r~'Scllt lit ~ lje , (,flpsilt S ll ~ r:le,' ~i l" i
Bea tr ice 3.n.d cowo rke rs (10S0) ha ve StiggeStcd .l hrlt il. ,i~ Uw· virus ll~l tll' hllWilt
p_r_o~i n Lc,ca~~~ Coxsackitl , ~iru~'Ba is lI ~ulrali z c: d by flll lilll),l i.'"~ 10 VI' :!,
Such conflictit;g ' rcsu~~ hay !!pr~lllpl(,II'.m..vt'!lt i~~lurs (I.illllwrg. llo lm ,. " !7,1)' tu
suggest that 119 sil!i?; lc protein on plcoruavl rusos (unctions lUI t he'vira( r~i. ttidl.lIlt' lIt
prctcl u but, th nt .ccopoeattve .i ntua~ liri n s 11 Ill(~lJg ' the \'intl ' IlwTl1ins ~.l's u ll in. 1\
. unique conJormnt io nal sl.~ ~e 'wllicb nllo'l's .hi;uling . 'I' lJis" j,I,'a wcou ld ·'ag r,''': wit h
data . obtained from recent Xcray crY$l.ll l!ugraflhic'. studies dl'S('rihed above
[Rcssmann et et , lIl85): t
>1.2 .3 ~ Virus'Att~~hmeJ;lt Proteins or Qther Viru 'scs
)
Adcll~vi"-uscs nrc Inrger than Plcornnvlruscs nud like I' Icomn vtr usos .a re
nonell~el(1)cd t viruses wit h , lcosahcd rul ."yUlIIII't ry. Adcll(l~ir ll s,'s iIllSSI'SS. rLl' ic,::l!
"iI. "
, pfojed !ons calledy('.n~ \~.h ic~ have been i.c1elltificd IL'I 1I11; site (If aU il.~hm,.j't ' 1.0
cells '(Doulangcr and 'VJILbe~rg.lIohn., HISI, Murgn rt"t!l ~! " JnG~II..I' t~ntull n l~ti hlll l~
.inhlbitcd atta r hmeot'lluJ l,ind ing' wlL,; coinpet ctiv cly bl, J('k l~J I;y ,'xcro:oS. uf J'll rifi(OfI
Ptolll~fihrCflro~:,.j.Il ' , . • . :..... ~_ ' :
- I
R
" r.--"-'.' - .
~ INJ,: jrl/.~I'S hu vc rID () ilt~' r rn-psi,l"whit·h. is «unposed or Ur N' 1'"1)" "'1'11,1.,,,, /,H:.
si;;Il1~1 3, nUli, Si~ln:l I ( S lll i ~li et -al., HmO; W('i lll~r l·t :I~, lU~ q . 'I: h~: o(il!:III'1 I
polypeptide whic h ,.nak(' s up J • 2~:;, o f tl lll uutor rll l>si.l lind is 1"":11.1"\ :It Ih.·
\'('rtif('s of ti l!' icoslllll'duJ sirurlllrl' (1,('(' ut :II" IIJ '~ ~ J, is till' IJlllj" r , ld . 'r lll i ll.1 1 ~ 1 ,:r
r "l , \' im~ illkr:lC~~ns with rd J.: (W:i tlt.r et-nl., HJ1-:0l:
,'/:<'"
Th e \· jr ll s· :'1 tl:l~IJlIj(' lI l : prlll('ins of NIV!.l'lpt!d viruses silr h ns 1I,,'q'l's\·irll.sl·s ,
T!'5:l\'ir;lsc~,~\'ifllS t~S, OrnlOl ~IYi.:ovirl;S('s, r:~~ :ullyxuv i r ll s(',~ lUl.1 I l ll :I I "I. ;\- i ru.~,.s
('<)lls ~ : on;lycujlwll'ins whi~'h are Slll.'ciric til a particular group o r viruses (I\Ohll,
J IllS~) . . Ill' lH'rp cs-,\ilOpi(>x' ~ i r .;s the gil' g:lJC(ipru tci'linppen rs in a diuu-ric form "in
" ; 'f ' 't h l'~ viral !l nvcluJl()~ :lilt! is.c~s('lltinl Ior the _llcllct~ 3tian all'll, fa~'" illC\·ctivit.i' of UI('
<~ _ :~~(J'~n;on c:l- :l 1 :~ ,ll1S~ For ~nst~lIc~ : (.h~ ~~ 2 £lI\l~nt oCtll~rIH'svi~us whi'd l 'l.1('k:
gll~l }' ~aJl ro t ei fi i'l":lhlc III' ,a t.lllf:11 but _rIOt pchc!rll~ sus ceptible C(',Us_liuggf'Sliug
ll ,;~( gll 'is ('sslmlial fur, illrcdh' ity or,h~rpl'Svirus ' at the l ~';~l OC-\WUI'lral in ll', (l.iit.ll'
. " , ' , l'L ;~ r.~ ;Oti l). ' Hl,spi; alury 1>Y llcytia l v iruS- w; lieh 'bl.'lo'ngs to .lht C:lIl ;j'ly ,.,r ~ .
---'-_ _ .~::_~ I~J~.rl\l IlPO\l inl 1>(':; ' h~ rhvo ~ Sllrr:l~1; ' g l )' (' op r(;r- l'i ll ~ ," Gf~D _31 I d , r~ 1'70. (:I'IlO~'. ,'
n:{lor k d tosc~ve as: t he attachment p rotein ( F~rn ic nn d C;;rill,. ,10l'l:!).. 0 ;1 lhe •
: snrh t·c or some! lug:lvin j'scs th er e nrc t h ree' g!y('ol,rolri ;'s, I ~l , E:.! lind Ea; i-:I ; ' 11~
' E2 arc report ed to se rve as :V ir us alladullcnt protei ns (Garorr t:l 31., iU~2J , O'u l)'
Ol;-C sur face ~ 1 )'C(lllr!-',tcill in r hnbdoviruses eallcd G ~lycol,rot('in j s , r l'Por ~ ~
·,"s,;'T\·c liS, the nlladullc nt pw l r in (wag ner rl :J.I ., 1ll~3 ). Orl hlimyxlIvi' 11 1" ~ ha ve
two su rface glYl:Oprotc illS r-(,rl'frcd·tfl as h,l\'llI:'l gglnHn'in alltl 1l{,lIr :ll11 ifl id :I S~ IIlI I
HilI)' U;c 1~ :rI' ~llngglu Li,uill serves ,M the lI 11:It' l lIl ~t' "t protein (1\1 {'J~ k :"l :iI :, 11m ',).
. 'I'ox vl rus have aL9ul SC \' ,;O SUrrMC gl)'("op r(J{l'illl,d l\l~ h ll . Ini 5) hu t iJ is nol, ku"wil








, The c('11 sur face m embran e consists nf :L -lllul.~p ho1i lli, 1 hib,j'1'r in which "" ,
~(cf{ol~l~rol ~lld various kinut.of protein 1 ~IO!~ (, t1)(.,s R,rc C'l11 hNldi'll. ~lIg:lrs Ionn :J ~
. lnlrgra l pert o f glycclipids . a nti 'glfcop rol,!i,lIs wlii'dl arc CllUn;Il'11 I,u l"c uul .' r .
. I ' . .
monolayer of t he cell membrane . .Cho lt"slrtol IUIlI p hospho~ipit l are Lilt' m:ljor
membra ne lipids and " li)gcthc~ '. tlICY m ake! t.he I1lCln br:u;c :I .~s . pN lIlt·aM,·(..<) -r,
h}'dro~l~ii(c'm~lccl~lcs [Brcischcr, I~):!I. sig n i r i(·.1lJ( I\llllJlIll 'L of the glp:t.lil'i,,1 011
ti le.cell tn('~r:.:\nc i~.~H~sCllt a...s cc.r~Vmsil!c!i~ In g roup o f gl~t' i~ ls which ClIl' t. fu .
neutral sugars likeglucose nnd galactose, or \nS gallgli(;siJrs-w hich cl)lI t~ ill sia lic
:L('¥1 j'Il' addition ~o :SUga.~~ (·I~O()l,c, '· lOia). 1"hlllbi" logical- rul~' uf thc,~~ g l)'I'(l lij) i; l~ is
- . .. ' . ,'. . •. I - ' , ,-- - " ,
1I 0 ~ known even _ ~hough . g3 ngli.os i d:I's ha vc 'h eellld elll()~.ls~ ratcil ttl ~I' ~V (! :l~ n'cl: l ~tnrs .
tor c1u:>lcra toX!~S, (:(: uat.f~ns~'. lgn1,- i. n~l!r t~roll(n('!'sall(,~Jl1 and Ankl>l, I:U.!' I~.
, t C l :II~S ·tox i l.1 (V:l.n l~cY !li llgl!n an d ~lla ll . Millcrl. ~mH), nnd Seudni virus IMn,r ~ w"lI :..:
'ct. nl., IOS'I), However'; Alla\~ay and . associates I!lJ~G) clunn th:ll gallgliusid,'::'
f~u nJ in hurna~ erttllfoeJ'l c ' s.urfll('(l in~;llhra~(>s tlo n;lt' S('rV;! :I.~ r,·('t!plms for
- .
. EMCv ir us.
- - -
(;1.' 11' surfnce receptors Junction as hind_i1lg ~ltll~~ llr~'s fO,t lI\Yi;l\,'vllril'ly uf I r~ :I1 I1I:~
" including antigens, hornlOlll's; lo~ i l!!l lIlId ,v ir ll st'S . A virus i'1·('('p lor .is IIIf' srnn-tu r«
on the mcmbmue s.ur faccuf 11 cell to which v. i tl.~s ·hi ll i is prior f ll (, 1l1 1 'rUl~ 'U;•• ,·.·t(
Suchvirus-cel l ililcradioi.lsmny 11:\ 'colllN' illll ' I ~~ I :lII l:hjolup; i{' 1 ' ( IJl S"'lu i'lL'I'I~L
r'"--/ . !t . rrorilinf('cli.ol; . such as . l! rrl'ct i rH~ (,l' 1I rUll'l;Il/l :!ly lri f!; p;l'rilll!; ,surf :w,' S I (II ~'l llf1'S
which nffect ('.ellulllr Jnel ~hnli slll ur .h~llg irnpor i llu l . rur tIl" ~':lI'('r:l l ihll 1'( uu' .
immune respuns u ng:dnsL the virus. ILl.s 11II liJ;l'l y 111 111 til" st,rud url's 01 11 1111' 1'1·11
, :.. J . . " ' .,
~lrrIl C (, which-se rve',ns '.rI'CI'lil~ mj Ior vi rusr-s (>vo lvl" j IIlI'rl·ly "(IIr· 111 " PI~"'I " ~" " f
virus b111(]j llg . F or insla ller, hnf' lcriolJllIIge tCI'I'fllms n f, 'wlll p fl lIl' l l ls or It :wsl',,rl
S}'Sll:"!ns ' for "low 11l(l1i!(, lIb'~\~"ip,h l, .suga rs fl\u h ll, . IIIx;,J . Hut . thl., l ;r" ':;"IWI' ' , r ~
11 1)-"1'111:1' ~1 ; r. 1I slll'cific f N ;I'pi or uUI'lI dl'!.l·rllliJllos ~'hl' lfll' r ""r 11,,1 tllll 1',, 11 r-nu " ,'; '. ~,
, \
f






1.3.2 . Virus Rec eptors On Eryth rocytes
Some vin,ISCScan attach to receptors located 011 the surface of certa in kinds or
cry t hro,cylc.s. when c ertain viruses nnd cctlsrccct in t his /lla llncr ,.adj~(,lll ce lla
become bri~gcd . rcsul t.iug ill the rrm:li iOll or nn orga nieo! latti ce struct ure i~ . :1
~ :~:~l:~~n:::~I:~ : llli~\:::g::~~i ~ ~:~:~)~r:~~ i~:~~ ~~~;~i'::~~:: l t:i~; II:;::l~:' : :~
U li~ ;lIh:rnct io n, between ...iAl!ll~ and ,'rylliroc:r1cs, wh ich :m' iIl I'IlP3;bl~ of ,being
ilircctcd, is unknown , hut r-. teClin t<K·k d a l (Ul80) have s llggl's~et l th at such •• ' .j' '.
intera ctions ma y decrease the susceptibility of the ';osl' to, infedion L}' aiding
clCa~:1/1C ll of the virus and by' r r:s lnlling t1re_"j rus more ci,rCdh'dy [IS Ilul igl'll 1'1
jllllnu ilUc~IIlJlet l' n t ' ccll~" ' " , ' , "'~ . . . ., '
~ . " ' ' . " " J . ' , . '
Th,e recept or (or IIIan y viruses 011 humnn c ry Utwc)' les i.~ glJ I'lI/1!lori li fJl""'"t·~~ .- ,
1'080;, 'LO llb(o ;g- l l ul l~ ' ':lud·f:rO\I't'II, ' ~OSG 1 , , t h~ lI lllj~ r .rcd c~lI!!udar(' '1I11'1ll1!,ra ,IlI'
S i:II()g l}'c~ ll rptc in w.hich' i.~ nl s.o~ul.1l1 g~nu.1}' :i ll l ip;" ~ 1 (A ~I,~t. I'I" ,IO~.II , Il is
nowkuown thnt there 3i(' !;c\·l'rnl'Klyco/lhorilis . S"l!IfoOr lh;.!'>l' glp '<ll'lioriull arl'
;r'('l'ignnll'd 11.2 , 11., il nnd All , ' ~ n :I ' rvpn-sent lilt' t111lll-.r ~ 1l~ 1 hl"lInlll"';' rOrllls' of
glycoi.llOrill rA, the 1II~Jl101l 11' r form : or glyc;uplwri ll H, :uid ·.n IH'INI..II!" 1t"r
'C'omprisil1(!; one . mllll'l'lIh" (':lI'h "f glyC'ujl!lllr.ill. A .:lIIIr" gl}'C'IlI,hurin II, rl'sl'i'C' lh'('l )'
(Ailst('l',1081). GI)'<,;,p!lurill A was .~I' (l,Url\'(~ l;, ser vo ns j h ;ll ll ;lI~ N}'UI~U I"Y I ' I" , J
receptor rot Illllueiiza ,A [Lonbcr g-Holm and . Crtlwcll, Ill ~OI /li),1 E~IC , virus
IAllnwn}'d 'a1.,11l8G):
,
. 1.3,3; '1ltUs 'Rccertors On Ilost CeHs.
vtrus cs lite obligate intracellular ·lJ arnsil r.~ . Differen t ol·ll lY/ll'S'al' l. ns bosts III
vnriuus ,\'irtfSCS- and virus r e~rlll ur:- , {1l1 suc h ,fi~st cells-act nepoints or nuaehmcnt
tor Uu., Vir;ISc.s. Some viruses recognlae :l. slngle reeeptor on dirterl!nl cell l}'p ('~ .
r or example, th e recep tor for' reovirus T3 011 'II('tlr<ill~, 1YIl1II!1IIC)·l.l!S a.lI t I 1r l'(;1l~·~
been rt'i lor~t'd ns lhv bt; l n. ntlrt;I,l,~~~i~ hll rlll ,,!II,I~ ror l·pl.nr (: ;0 t·~ III., IOH!»). ..:.






. ~ymphocYles is the CD .J (T·I) 3n1~l.:n (Vnngll'ish "et 0.1. , I ~~-I ; Klnlzm:\.l1ll ,{ :\1.,
r IlllH) . The receptor rl}r- Rabies virus Oil (1J( 11lM' musrfe cells , II Ta )" 11(. n u
nccl}'lch olinc r Cq' ll tJr (Bllrrag : , Tjgn~r' lI ~\1 S lll i l l; , ~WU~lllN-d at , 1lI:-l11, 1
while th e recc p to s for Scuda i virus 011SllS("f' !lt ih le ('('lis 1If(, slIj!;l!:psl ",1 I" I" .
~angli~ id C1l (rvI:l;~ ' II d nJ , ImH). l ' hlj1; l'l;ol iI,i,ls or gl)'r" li" i,ls' enu ·~ t 'n t. :IS tilt'
. Vrsicul"r S lom~ti~l ~ IS rCfl 'ptur , '11fil,r"I,I:l-"!I\lhilt.y .:~ l i ll ,' r nll' I ' I" ' ~:If ,I , ]1l,S I; '
.~kh l t'gt' l :111.<1 \V ~d~;I) . -
• ~ J . 1
1,.3.4. Reeep t .oee For PI~6rn~\'.irus.cB ,On II lJRt <;IrllS
" Ac~oStl i ll g to Crowell and Sink ( 1117,11); .('e llillar h 'C"j ' lIlfS I,;t 111,> bUli la l l
('n i ('r~irllsi's a.r~ ,·1iI ;l it. ('d · _ l o Ole exlr r'lla l illlrlill"(' Clr th<- ill..i.~ rn a :' .PUlI,r:: llI" 'T I... s ,'
""Plo,~", co~"d""d, " 'h, . wi,;po"'''I ,,;r, tI,,, ;,;,:,,,,,,,... "",.,. "" "·'·'·1;'''' ·
nc'th:ity ' cO;Jld bc dcumnstrntut ed en a ll)'. il il rac (' flllrll,(,ll lllp" ;1l" 1I1 ~ , 'n;I' rl.,':"J,I" rs
for Goxsllckic .v irus' H3 ' 1HI'.,jo~nh·d' till hull! Jlle lIl ic~r l;vill i 11Il1l ' Uw !"..Iy'uf .11,.j;:t
cells [Rocsing . ~~ nl. IOi ii).. The cellular ro(' aliull or; t"I"I'I,t"rs uI,ili ll'.'~'Y
c:t rd i,?~ i r ll~ r~ IIIl.s not h~t" it c1"I ~rin i ll t'd but SOIl I!" II": k 1l0WU I•• h''.n' ·ll rl u" ini,I:t... ..
-. sensit ive ( L(ln hcr~.lIo l /ll -arul Crowell, IOXU), sUl:rr'.l inl: lha~ 111 ,·s.· rI1"'I'I" rs '
conlai n sinlic a d d, Wht'n Alla.wlly·t"l 'nl (1IltHI) examined lht" ,""I" "I ~ i :d i ,' :lI'i<l ill
virus ·bindi.ng to cells t.hey round lh:l.l lh l' fIlrhoxy l grl,ltl ll, 1Il,llkio"'j'j;. 1;"l l h)'clr:.x y
, stde ch,'" ,n siuli "i":;'"'1~r,,; EMG ,im,,,,,..t,,,,,.,.,;,. . , .~
T rypsin .i ll ac l ~ v a l cd ~o l iCl\' i r ll s receptors III) Ild .a . ccfls while r h)' JII'-'lr)'l.s.i1l
tnncuv e tcd the reccpto rs Ior group n CIlXN:lrtl-l e VIfI I"es ( Z~J :u1. and r rtm,'I1. 1111,".,
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A vnr jet y of :If,p rIJMyes II.H't> been ll!l<' iJ '01i~() l n .(' vuus r~trplhr~ trolll willtir
cells or pl.~ltHl n lt; lIl~ r nlll's. n l~CI'I)I (lrs l''' litaillillp; lil,ids ran i,{', ls'.'l:ll l'd b}'
- . . ' ~(' hlum.fo f lll -ml.'l hau o l I ' ); ( rnd~m lIy lIl' ll l it)'i uj!; UIl'I \·rni'I.III· " f l":r i l t·Ill' I":" " ,r :1I1l1
. S.hnl,litt; ( IOti7'j.'P ;u j{',lu rN; nsr;!' to is(~a~f! glyrup rott'! in t"'{" ' l',t~ )~:-l iT.~("lu ol ;' ~I ... II~
u r !!ul 1'11('1101 [l towo 1'( u l. , IUi 2) , or phl' no t in ('(' IIII,luat iv ll lVit h "l'il]wr lil-IIIIJ1II
(] li()dusnli ~y la tc (I.I S) [M ar chesi ' and Andrl·\\'~ . ' HJ72 J, ~ () r s odium llc..x)'c hOll:le
(~ ~,gn.sh"~, nJ.,)g7{~), ~r Tri l on·~::lOO (Fuku'(ia :\lid · o.~ awn, HI7:!). ()lh~~ I ('UIU'l s
rOt j:;olal ing:gJ)'~op rott' ill receptor s havc' i:> mpll;)'cd :UIII~H1~ .Ilyridill(,:lll l lltl i~n r!:1d
,~ n lld ' . iV iIi~h'o\' sky , 1Q,72); c1Llor,,)i~r lll ~lll ('th :tnol- sodi ;l ll ~ ' dotl l'~ y i ~u l l' hllh" ) '. :
" o"fan)~~UChi ~Jl(f 6'("ve; 1))721, or 'Tri!oll-\ Vllr,1.l germ ~gg'I:l lilli ii ' P V(:':,M n (ri;lity . 0
.di rolll:t.l ~grll plir{Ad ll i r : a. lld }\:rn 'fr ld,·'107 4j: The :Hlv:l. II'l nge '(;r ,Ill; L:1S n u-thod
, fur ' IlB C is' its high yil'i, l j; 5111g 'of .reo("l'.!-oi ma.tt 'f illi l'~t r;rnln of rrUO U;!lr:ule.
pro lllin); t he rhalol' dism:)vl1l1lll ge is l!llIl,' up 10 JO '11\01 I'.I~ IIl"r mol"of . rN'~.p (l) r
m ntcrial is ,rctnilHod (Sl'grf"l\t et III., 10711). . Furthe r, the ...LlS mo tho t (!t'H'S llllt:
(,Olllll](.tt'IY remove pigments such a.~ 'h:lC!llC fruril ' t.he l ) rt' l ~ ar lllif;1I :( .s l' gfl~t (,t al.,
J{l711J. ;r hc solli;lI11 ql'oxycl.ojll{(!' procedure wllilr relati l'e'l~ pl;;r r, gives':! ,lowl'r ,
)'id i' ( S~~n;st et nl.,,107UI. 1I0t ph c~lvl ~l as : b~'e ll ' 5ho\ \'1\ to CIIII.~C c';I;':lIifai
m oditlca uon ol tho rec eptor m'nleri:l.\ (Sr g r csl ct nl. , I Q7Q)'.
~ , ' " . ! :
: "',
Difrere n t ' strat eg ies ha ve 'been used fo; isulnt.ion (;r, picornnvi rrls.',hos 't-n.ll
, r eceptors . The receptor tor 'coxsarkicyir us l'J3 o n II~J. :\ cells was ' i~e(i by:' ,
, cx tr~~a~jll ~t the Coxsa.~vitus~rcceli lor . complex fr~r t tl'a lc;' cell II,te;ll f)~ illI ('S
(l'.'lnJloll·s et .lLl" 1985), 'us itig~odium deoxy~olate nnd .Tnton X-100, ,Even
t hough' tll i~' lcch lliquc ,y icltlcd bioloi i~~ IIY ~ctivc material that w~ ,pur.i,fi\;d :1IId ln-." \ ,
s urririeni nllHlllllt., Ior -bio chemlca l ch~tacteri,za t i~ 1l this ap pr(;nd i '1II11Y no t ,he ~)t
gl'll('rlll !lP plir a~ i{l n becau se :Jnl1n y vlrus-receptor ('Clllllh:,,('S art' IIIl ~l nhlc .i.i'ring ,
pur iflcnt.iou, ;l'omn.'lsi ~ i , :\Il ( 1 Gllloll;IO( IO§ tij"'ltavc lIS1'1t''i; lllirt'('I'IJlrI[' mim .wluual ' j
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1. 4.2 . Experimental Strategy.
-,
"'- -l,"J .
" . "" l ' e--, ' . 1\ . . ; '
(l lJtV· 14) on lld.a. ('clk IIOWCYl'f,' a major clis nlh nll l agl' (,r th is IlI'p f 'I :Jl'bt'llUM))\'
t he nllp3rt"llt row ~U~}' at whi d l Illml(Jdu rlal .nlll ih~ lI l il's :lt l' gl'lIt:ralt'd:' "ut ur.
· LlJml~n lltls or n:~nl~lII IY " IWhYh: i,lu:nn cdl rll t~u i: slll ',: rnnbn l ;(ISirlt' ll nril~1
wh irb ~(),ll h~. p r.vh.('t sells rr" IIl~ U V. I ..1 j ~\ h' (' Il"II ITill lln." s illL..n llll (·" lo ll nu,.- I Il Xli~
>\ . ">
;"i ", / .
III t1:c 1)f~SCn l s tudy . two lIld h,'Jl]sw ill bt.' .:I:«·,1 in 'a l~' I 'l s tu i<w ,la t:' 11w
rcccpt~r ro r' l'.tt~·p ' , a. lull1y~c:lrdjljs r.E~'I{:) ~ i rus~JIl !'l·lls '~I ' llf ill;III." r t .\'i F\ls ·~rllw l h ;
· rirri~lilr ~h ru lll ntogr :'lj l b y nn virus-Sephur-ose 411111 ' t1w Il S~ uf . en ti.icli"!"' lli;' •
•-a ni.i L~i~s ,r~.jkl~ i l,-'"'rnbbits :rg: ,~ill:-O t. a ll t i. ~ ,;;\tC ~lllilrlJ< l il~;
. ' . ) .
': .j' ~-P~!riri~,~ -E~',lq Yi r.I~;~\'iIl.". il~' coy'ah'ntly l i ll h'I ~) l' lJ,n ;)~,. il l, r~"~li ll", , :,: ti ?l:~I :
S~~} ~.~ a t,ose ~n ~o Illlak ~ a V i r1 l~ ~lh ~ lU lI: This Ctlhl~i11!i,I. lit ,. :-;lll~lil' c1 flIT ~l:th i l i ' l ~a l
,"".fctcn ~ t COlIlIl!al u rl,'s llJl<1 I'll, :1nJ Its s:~ l llnllall " U111l III t' 'fllt s {/~ ,Ill/IV lIluch
r~ccp(oT In :J.lerinl: it. c'an ncconll~\Od !llc: \:" i11 be d,;'tcrlllill(·d....J'!rl,l clludili.:.!..us rur'-....
e lution or receptor mil criai solubili zt!d in ~O(lj l;l1l d l'm ych ul :lte n;ul lh ~ , (, rrl't' l uf
'. . SO~ iU Il! t1co~y ~ I,lo l ,a t.c '!lK)il' lhe rec~ljtur w~~h regnrd '10 iLs :lLili't.Y t tl. I ;i;~ \'irll~ ,, ; '
. , /~ " :thcr :stllu h iJiu lio il will :tl.-lll ' ho 1!~rtni ll l'(l, T Ii'l'11 r:uli"lalwllctl 1Il1'l llhl1l1W
p r('p:\iaii ns of \' n ~ i'J u; r.~lIs .whi(,)1 «mtnin i~c~p t u; matl 'r ial ~i" ';' i ric ,(,,'r EtoiU
¥iru~ _rltil , -be solubi lised in dc~rgc ll l nnd :tPllt~d to t il l)' virvs m llll;lIl. S l" ;l'ifil: "
v i ru~ r~ "', ,~i rllat(' rj:d ~h nlll~l ~l' L ),' ;~\ljd 1.0 EAle v i.~il ~ I a.l t. :al.j l.("1 to 11111 sl'i . r' :I~l tSl~
· n nd be r ained.o n tt.~ CO!IlUIII, while runt erial 1101. relllillC'd Ill'ls wn.slLl'd".. rr lIlI'
cetnnm. R eceptor m alerial I'luled frllm the clJlumil will then III'{"h!unclt~ ri 7. l'll hy
.gel eic~~roJl ;IOr~~'witll;'U I <J~lldill~t:lIl \Y' ' • .~ ' I
,, ' , . T .he·.ra tional c ' behind t.he II~C o r ilnli-iclilJlypic :ll1 ~ihuc li( '~ ' a.s C('11 1I,ll'l II I IUI)l" '
, ', · ,'lrobes is .b :l;s ~(l on J w w's network tJu~lry (J errie, 1fJ7,j) of idhll)'/,"'.'!. Arrtl" Jin ~ ttl
. 1.I.li: ~ l~ r~ry , ' :i" ~i-i';MC .~.nt [.i l lil/I.~·P!C :lll'l:hc ~lil':l Jln'llltrt~ lty i ll;IIl ' Il.I~)dll ,iis 7 '
, -:" wi~11 Ilffi ,~ it,)' lmri rit'l l anq-EMC :lI~tihllilil!~ , wl)~ l, l h.· ~lr lld ll rll lly siu.'ibr I..~~II : t'
,.,. ' .~ ,iru,~ :md ~, hc ~l i l-i- i ,l i~:ty p i l' ~liti1,)u(IiI'Ilo~h-1)lIh! IiI"! al~~" I". !,;irllir OIl' 1' ''}~~ i , ; rIlL .
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1.4.3. ,A i,rils An d ;O bj cet ivcs ' .
~<:.::~:~:::~r;:<:~~,::: ;<;~~l£~:::!::~~::~t:~id::; i!:<f:::.':::i ::~'[::E::;'·: :
(.lLC, biUltlg.fral· a(') i.~' i ~}; . ( ~r.ll,lt a'~r.rllilY , ' pll ~ i·(i:d .ant j·I';/\IG !I l ~ li l)l;l~ i~s :u.ld. n 'r ,:" I" ,r"" '.
., .~::~S~;~;;'" '~~~' .' II<~I'~":~:<~;;«;!:i<{~:<":< I,1::; ~;:;..::'~~~~'1::« ::<1 ,: ~:::"";: :;I ;;C:' , :: '" "\
. st ll~ly . tIll; anlibodYliiI'Cf'plor.complex rup r1l11 .a.rl{· ,~ b ill ~ lin F; will h~ is"r~I t':I : II,)''.
i lJ~l ll U~lnl ! r~" j Jli t:Ll it) n \';'ifll pr:).l"ifl ''A SI'.ll h n ro!'~ a fl,l r ll:'u'arll'r i7f;,I' 'I,y. gl'l ., 'r l .
dl ·dtuphun'sis. Tb is technique" was (irsl u ,~t'( l by S"gc and Pl'h~~Sflli ( llIi S) , to
is"blc thC' jnsJlli.n rt·(:t·IlILJ r. Co nud : a..."ot'i.:' hli (Ull'i5) us,,;I ' po l )'r1IlIl ~l. (anl,i-<
i d il! l~'pic ) ;'llli l}f)~lie.~ tu ·il~v·ir ll s 'slgry n J proteiJ!. t, isolalt· l IL t·, n ';,v·irL.IS l'y'I'" ;\
receptor f'rom' t:l t Ill' lJrohl:lsl,ll lll n. hUllHl iII "lIll,lLo;lI:l n·ll..I III\lIIkt'y k i; ln l'}' Cl·II 11lll'S,
T I1;'Y' r'.:!llIrt .'lhlll· these n l; l.ib~)dics · I .~rJ.\~ tiv t1h' bound .ttl :\ Q7 k~tlLlal ton , c't:~,I~ II~l r
.r"~ l' Jltm llwtdll which.nlso bcuud vips .':This :Ippron\'h has suvctnl :Hh'all(ngt's.
, Allfi~~d hJI~ ; o~' :a l~i~vir~ 1 n rLti~pr::t 1.) ~ ' . ~~li,(,~ :l lCl ~ a nd ~ort'd ill . l ~ r~(l IlillHI}in.,\
,~o r :\'~ I:m~ ,t imc.,whl·tcas V i,t.~\st , :Jose ' l:] ~l'i r : ,~c,~ i ~:i t,Y . ?"C'f, n ::h:,rl p'~r.i:,d "of Ihue•.
Bindj~lg " or antj-idicty pic : anl i",llrl)'\i~, : ~c,ry..: ,~ ~JC~ ~ (j ~...Wh(,~l.as .Ylrus('s Il :,~\' (1 . I.','·t." <:", '" ::J.J;;~~,:::~::!::~;~~;}:~;i~·!: :,!:i:}~:~El:::!~~:::~lj::~i~l[;~;;~:::,::t;?t·,
:: ".. ,1'
, , \'h~ l', ~ i k;' lo i ,i,,;; " r.'h"I' ", jm" "'''''' ~<1'i ': lh ;< I~,~, ;,"n:" , '
,"(:'l.Iju 1 ~ 1~~ C :I:,v.iru:ol ~rn l ;iI.Y 'tyl lJllllland lISCh.~ i ~' ('~l l u l,n·lI : :~) isoi;tt; ' ':-'1.1', t~,'f" ~.:p:h,il""' ~/)r
'1,':i lC ";('" on ~ ho:",.'IL " ,'j: '. : ' .\"- " ",
. ~: :G':, ;::;;;.:!::}'I~·,i '::;::,~~;;:, ';:,: ; 1;::~:;~..~~:7;i;~;; ;,! i~;;' .;':" :: ' ~:::;7h:;~':" :: :".::;: '. .
: "ir.u~. g r~~\: lh':
. 4... , "
The u~j C.dIH or this-stud y j~ to i tl(, I~,i ry . (II .I {l d :l r·i ~;;· tho . l ll' ~t·. "r in. ~l' r:;d \o.'U ..r
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i .1.1. K~02C.II. · ) • •
Chapter 2
MAT¢~IALS AND METHODS ,
. 'J'
'I~h \'s~ :lr.i.' :,iluillan, : ~ rj'11;r l !II ~~I'k.:~,I.mi,c::· C:(; [.I~ ' \~'h~'h e';I'f(';""ii;.. qrllhrui,l .s;':I'l',iri,;' ;.',:;i'
, ' .. ',·?~~:');:\·:~E';;?;::::;;'::~3~~::g :i;:::~,~: :';:! (,~;r;E~::~1:;:::":'~~,,I::~~'::;~J,:'F;~::~:: .
,,' ":t: 'd~;;.l:;;" ~;: ' and L: ': ~;~':'HI:',),: " ' " , , ' . • . "
. , AI):\(1. fl'O~Il{,xJlrt'Ssinl!; 1!;.!,r.ef.'I'hl,ri;"S A anti B. 1\$0,112 ,(',:11" . p'.<~S I''''''' ,,,lll<'f .'..11
:;;, ::::.!~':oi::,~,l':;::: j,:Io;;t~~;:C:' I ,~:;:~ ! ';; ,I:~;': ~ ::~'~;~~i. :';' ;:; r,~i : ::;;,: ';'".'~ ,::;::~
····to· I.I;usc of :l: Il\Y t'l obl~sl~i'd ~t'l f li'liP .nn.l 'tht' sli lr:t' ~'r)"l 'tl;, r' ! I\ij lls ha\"I' lJt:"1l r',u" ii .
ns-,l~;i llp?: CO'ltljlO'';lls in 'l! r;t1lf~Ij'J i ~s rs i: ll l l ll r cd ' i ll l ,i;;'u '(F II ~ tl da, UI~()I . ' I~ ll, i l~
'.:l l~~ ~X;I ~l'S.S b~(li .n grnrll ll<Jt:)~1 j:e ;Il~ r k'(>t 'i~ I I ' 1l 1 ~,ri {' tl',I~j:' tilt, .f..jY:.l, nlltill,:,l!•.~ · ~J·lll .:1'.;:"
cr)' t ht.Qil! lIiarkcr" sp.~~ I,ri n ,' i n thc 'sall lC r,el1s. (f..!riri lf\·t nl.", I O~I ). Some I\r',ll~ J'l'lIs , .~
"-- ; 1; :1 \'(/ ' ~ l'cn :CQ,und:~~ · , ~"' :~ I; i l~lt., ; I~ . l. h~ t -~1l\'Y can Iln ;i'~rg~) (~jrrm~'n li ;;i i ; '.I .l ' i ~~~1,1 "
: .c r}· tJl :~rY.l.C\; ,pr nl l;g;'~ :t .~y()r}.t(.s (1~~" P. llIlhl~ 011 thl',cnljure , cu ll (l i fi' lII~ {\':li i1d,lr iik·"j.,
'. ",.'\'( , ;:; ,~~;; ,,;;:: I,~ ,~:::~::~~~~ ;:~t,; ,:;:',:,I~:! ;':it;:~7;t~:;,:: I;::,;:' ;:,':,~t:..I'; ,:: ;~":: '::'::,'.'
_ _ Sl.'VN;\;! : rh~rndrr~~ t r ! c:< III C{lmll~O Il with '. O l~1C~ 1I r~K,d r~lI , .l lIw~g.'.~ :·11 11.'" I,'rlm::."1/";~~: ;,\""I (O lI"jr iuunature ' lw::;,r':r",..l""""';" l iSl,,,,;,",',i;!''''';I ,,,,,r,,,' ~i , r.., "
'1
.-. '. , - .
".. .'
17 ,
Ot her cfyi h roid su rtn cc Jl r\lj~' i llS <,·xl'rt's."I'~1 hy I¥, li~ {' 1' 1l~ ind uII.· '1111' 111"" .1
! gro~ p . N nutlgcn anti th...l nnfigon wher cns h~l;d ,1 :l il lo!' AIIII n ll l.i~t~;s lIT I' n.i;S\·,;'.
(F~k ;l(I:1 , 1080J: W'Ilt'u'tl :rsl' f1~l1s at!' t rcnted Wilh ' \' :lri,~.iii·illd' tl~t'r S,; t lll'r ,I" 11,,1'
r(,l'l'tJlld 1,y «'~ I ;r('!'s; n g lh~ {'{·il llur f:l{' I' 'l11 ,1f k t'r~ (" lIud ''' Ii ' tlI" r i~ l~n IU rt. "n-lls nn,i
. nc{'~rdilll;: to Yurdll'lJt,t:;, ll ,nll" ru n ,llI lI a}' t (IU~U) , 'ill,hll' ill ~ :11!,1·nt .. )'C: ~; 'l iil'~ro 'a " ," ,
.... . ," , ' . / , . ' ,
. . 11t (' nm" llIlt. of 1I.1}'('ul,hnr ills (If SI"'I·t rill ill I';!ill:.! <:,,11>:. WI II'II h r.H~ ,-!'II" :.,, '. lr'·:.h ',1
,wil h tumour jHo;ll"ting 'l' tLl, th"l t~l ,· r~ . · j!;[y,·" i.J." riu A: 11 " d l"s llr ra ," ~ lrlar li"f
. . . . . - '
«pccltlc IO~;jit'r "(.:ll1.I';" or tnntumfion ur l'I~·{ .ll roill \"l'ils is I,,~ t Ioul J!, I'\I~, Ilhi,'I, i-,
:- I 'I~' i fjc iucnd y"!«""l?l .is rt'tai :wll'1l"'lkl11b," ~I. : I IISI ). '
.r:
. 1\562 ('dl~ .mll'd,·.i'; thisstudy <'!'r;': .r. r' ;W '~f~O I} I: ;~ ~lnd; \lh;lly: l' r" ~ i '~ "'.1 'IoJ 11~ :~
Alan Schecter at the I.llbll.~alllry : lir (~II .';Il ~.U':lI l 1.1!"I"vS, NlI l, 'J ~SA . T~ ll " ,\.,'I,ls..I\N";,
- gruwil nl' aio C ill su:-pl'llsio n ill IIlls',\;"I'I!, I ' r;f k-}..It'llIurilll. Iw,'li t'''h'' lui'1\1.1.1' tlll:,llll'ui ·
, J(j·1O (sec APJl',~nd i.l: j' ill tltt; ;'r r!ll'lLr~ "r r,.~:;,: ";lril "' I; , ;Ji' l~i ;],l , .('i·11s' \\' ,'r, ~ iijl ll l .f"1 tu r, .'.
x 10-1 ('('Ih/;nl:nntl ~ 1l 1J 'I' U Jt I; rt'l 1 \~'Iwn 'l h"};' rl.;i('li~ll n~ ,i,.j:sit), ·or·.l1x ~, ' I U(l \' ~' l is/ l li l . '. ~ ,
'1~ llI'sc ('.d ls \\"(~rQ l)rc.~t'.r\'l~ , I · ' Il}' ~Usi'l'~i'l.,i ll'g 1111'111 :l'~ l:l N III',·il.t r;lli,'I1i or r,l.. · U;1i
'c cii~/ 1Il 1'hl 'HI'MI medium 11;,io '('ollla'i"liUI!; 10"";' ' (i\'/ V) .1!;1)·I'I,r' II' awl ll lj ·l1 ~rr"';liuJ!,'
tl}~ l' c~ls 1l1 ·jO"C ()\'l' r ll l ~I,I L " I~hc rWl.l,u i'l'lIs were stun'll in l i'lll i;1 Ililr0l1;i'll
III,';! ~ «lis nrc a human I'r }'I,hro'lmlklH'lllic 1'1,11 litH' t·stal. l i~11l'1 1 ill HI~2 [r"m a
i)a~ ic lll ',vith i lotlgkin's Il j:; I' aS\'~ ~\' I I,,, lntvr ,lt~\'d"I,,',ll'r~ t,hrfll<'u~ a"lIli ;l ('I ~:ll , ill" ':1',
:ni., . l IJ8:1).' Thls t'~II . li ll c· lin:,SH lIle "rJ lhruH Iouturus ill ("l lltljll~ ,i.;. pr"o ,lu ,·r., .t: of'
hncmogleliln~ :Ln'~ ~~lt? ;. ·c):prcssilJll ' ~~ ~1 }'C;I P h ltt i ll ' A Tl'al.i1i ~ , ,<,:1 III!, , l i l ,~l ;. · J l~
addi tion to llu\sc ('r)'tflroid tl'atllr,'s, 'markers spl't'ifi,' Iur HlIll'r cell Jill i'n~,'s siwh
.. ' ' ', ' , : ; ' .
;Is pJ.:1:ll.lct membrane gl>' ~oJln~(loiJLs, n/llL~:Ih'II'(; "'I(r:l/lllll';;: lIn ' :,I ~ll. 1 '~ I ' rt'ss, ' , I ' ill
lb~ 1,IEI.:ccHiinc 1T:iL,ili?ct nl., ImH), . j ;
\
• liEL <'i: lf.~. used in th is s ~ ll t ly were . g ~~iw ,' fW";1 :; t',ul t ui'll ki\llHy ~i vl';1 .ill "IIS ';,>,
'Dr, Da.\'id.Anst~(' , So u.lh Wt'slt:rll Ilt: gi~~ :,l B!w, I' ;rr tl ll .~ r! l~ i';11 {Jt'/II; I ~ l!ristol•.
i';lI~I:'llHLT!H~~ ('~ lfs. ,~~'r~ 11I~i IH:iillt'd :'It ;~7hC in II ~,':,', '''arl ';;Il ';l iH~i,II' 1l11ll' ,sl,fJ"r,'
in ~S ~ I "I ll' I IS i(l1i iri,IoH:l rll.l'" 1ll!'liirll~d,~('C,.A!lpt,il ;lj x) S\!I!ph'lllt'/II,I',1 \ViUI Ill':,', t'l,r...,·
'"
2. !.3 . ~IcLa C ells
I2.;.~.~~ Diood Cells ' . ' "
' " ~ , " ,
• ", '.!t'l' lIr'jl.iitCd ~.J{lYi ll ~ n~d.~ h('f' 11 bloods WNC Sll Pptf'~I}rnlll the'A;ltm ~.·[ Ca~e UII."
ill .thls tnt'ua ),. OUllb\" d hU1ll1I1I t )·p c 0 (,1ood was o lJtaille.1 ·t W IIl UiI'
lI :l c lll~h)l (Jgy ·d i-Jl a r~II1 ~Il1.· i ~ th j:-; rli c ulLy.fll~od~ were s~lrl;<1 at .I':C ~'I\d when
required Ct:[['J "~'c rc," c~lI (~ clc\ 1 ' h~y C{'nl r i t.ug3.li o~'1 al ' :!OOO tI'IO, r~; lj ' lJI i l\ lI l,~ alit!
: w:l~hcd :ll le:L.~tAlfue. t imes jll~O;8lj%' Ntl(;l, solution unt il veeof 1Iar: l l~g ill l~i n
rctcescd l rom I ysctl· .c rlls~
IIt'La cells were rstnblished in Ill:):! Irom a hum nu rafl~jl l(>lnJl lO[ lit ,· c-rvtx Ie;,,)'
e~ 11 /,! •.IWi:!I. T wo t;lrai lts of 1I 1; ~ ,a ('1,11"1, w,' r,' 1I _~t ',1 ill OI'S, !'ilmly . '1'1,,· :-::"1 s lr :,in lOr
l h~ ~_, :1. · · cdl!t.. were gi-.(J~\:n · from ::L cull 11'.n 'l" killllly giV\'11 to 1I ~. I. }' Dr. (bn ri,·I,.!
YOflllghuslmiHI in tI.l.is f:wlll ly. '1'.IIl":I': ('{'.lIs_ .w~r!, llIil.~ I ~ P .S lls l "' lI~ i " l; a l ";li "C: ,
. i ll a 5~~;' carbon d ioxide atmosphure -ill E:lgl,;'1j' ulI'tli llUl, ·J" H k· fIlUl ti/i,t." ( ;;11(',11
~ :ll~l",ri t,~ , N~y ., lJSA),-b intnilli;lg' 'JpO lI/l i l.~/ IlI I Il( pl',nj"i1Jill' nud ~'l r!, p l ' lI lly~i n ;
a:'r/;;, cnlf scri;UJ' ~ 'H l :u ,% fo~la l . ('~lr serum. -The, JW ~t r !l i n 'cif II{'La ('(' II~, rrllli, .
I; 'U ~ 'own ~lock ~hi~~d in ' l i ; I ; l i d n i trugtm: 'w:; ~ e III n'h;tni r:~; 1 in;.Ill<,'rici,ln)'j·r \: lI lt i ue'~i;;'
" : the ~~~: Eaglt~~ . 1J1f'.diutll 'bu,l : · C'O ll ~·~Ii.l1 i ;l~ I ~r:'o , rt~~l a r., ~·~.I( ·~" r' U! ' 1 ifi,r.l~d
. • ~(l IlCe llr,lI,\ io ns) : JWli d ::" (·\·IJ:-; w.r r~ h ar~d Ircrn pctrl , lj~lI's '\I~j ng a , rlll ~h i.'r
poiiccniall:" )l"'IIU:-;r 'pr;Ht'OI):lir \'UZYIILI" - dig~sti t.llI \'\:11\11\1 1l"s.\ii,ly <u,,:,t.rcJy, It;,.
. . >
. ,. . \ .
'2:1:5. Krcbs,U A!lci~cs Tu mour Ccll~
Tli j~ cc! l liric·~\·a.~ ('sl:l. I ; I .i~II t:tI ' froll·'!l enreiucmn arh:hlg '~"III· ·{I Il! .i1iil'; ll a l ;,'gi" n(.r n In~ ll rill llHll l' ~I}., fi' :-;~: (Kh·j'U' Rlld I\!i:ill; IJlr,I ). Ar; ~'r ' ~l' Y,'ral pn~~n g;'s of iill' ~, lid
1~1I ;( lllr ' by , Sllbl'ul,nni'lIls injt'cLillll ' ;Ulu sirililftr ,:Ii'l:!', ' i l:\ " I; i" r ~ l l ; l ~ i t· ·1.'.~II;I:l I I~ : II'
:i~ ')l I~lt ,'d , 1l '{lJlml ~ t i j l1j \:('(it,i~ s IIf Ih.i~ riul:lh'; into illl' 1' f'ri l (l~II' II Il I- Or.~ll i<·; ' ·)"il.),I,',I : . :
.n~cit:.s t;1,l1IClllrS r :IH,I,I'r' 1~ln ll Sillill I!IIlUJllrS {h l,\~~l .a ntl i,·!t,jll, Inr,lj .
10 .1'
Kr ebs II ILScjtc.~ cells \\'NC grown ~n t he lll'rilolll'al :l':wi l)' of' 11 \·lt,r"~I'llt·<lu !;i lllloiuu
mice. Krebs cells UH.J 10 grll\\" " ir ll ~ WI'r l' maint ained nl.•1(1'( : in s \\ i rli ll~ jxo fI 'll l )
sus pl"ns i~n cult u res in Enrh.·:s medium ( 1'(' (' } I' jl ,:ntlix 'J d i~tr'i hlllt~, 1 ilil n ron lUI
qll :\'nti ii ('s in I L .i~n lll t'):N rbsk~ (SN's{'d io ll 2.'1.,'11 fur ~rnwil l ~ \· i ~ llsl.
2 .,1.&.1. lIarvc9t~ng K rebs " .A s etlc5 T umou'i: Cells
M ft.teri B.is :
i. rhosplial o .b·u'ir\'~l'il ~n lil1l' (P.~lS II plli.a (.~I;l' ;\ 1'11l'lIlJiJo: ).
,
fI..... . ', , .
..ii. Calcium and ' ~Iag;il {'sit~ ~ll lrcc r lls (G:l.~. l~ , rn'~ PBS-),:p r ~' p ;1rI" ~s ,h's"r~ Ill', 1
in Ulli Aplllmdix: . .
" i
M ethod:
. IIclcro S:~llous albino miee wl.ij;I.!IIf; aht;uL 20-:10 g were h~O;: lll :, I.I'f l .
iutr:l.jlu ltoncally wjb]•. O.1 1111o,Ca Sll,~!,c~u;ion 'M lllRc~fll1l. tl.H t~ (~' 111'arills;A!-v"na
.dn;r turnouts wer e killed hy , e~rv ical d~~ lllctl l i ~lJ . ,' r lir ~lld " IlI " 11 lo\':i ~' w:is ill" I,~~ I, h
'iO% ·et hn no! and :I. smnll incision mndc into the !'iler il~ zl'c l an'n \vit h seissors. Tli r
skill \...lis pulled open to reveal the.perlto neuru with ti l(' 1I"}l;S!' ,",It.1" VI'r a Iuuuel
'in centrifuge boule COI ~ lg about 50 Ill! Ga-r-. lg. rri·e I'BS,' ch fllt?1 h i li n k .!
• h~th . ~n~c llir i1o'il('al)Y~ !U lldllrt'd to,~~ III'w c,'",s ltJ'lI ~aj ll 'il 1~1I t h.; ,~lJ /I ~:I..
.f .. fl\~~ suc cessive wnshcs wnh Ca-,f\,lg fn 'c PBS wer e sll rrif~l" 1J .1I sh ' lIIo~L Clr t h .~ .­
. c~ lls Irom the e~~' il.y .
, ' .-
T ht'l'.c frt \llhly , ha n 'c slt'd ~l' tt~""' I'r t~ ",.lISh~! jJ l <:a~M~ (r ,••!/ IIS·I.y ~oil, v~' r:d "' lI u .i~· · v .
' ( ~r cell.t. ri rUg;l li OIl.·~' 1',00 'I"" ('!' " ",;'",h, In ro', ,,,,,\ (," I . I'I'~111 .C. ','IISml:l. /l .~I 'il.i('. ..
Iluid nftc r whlt'h cells ' (O," 1lI1) slIs,,"II.II'oI' ill I' !~S .....y,. .Iilllr"" I :IU ill 11.1' ';',
\ :T~}' !JlI.ll ' h ]ll~ n;I ~1 'counte-d ;~l lulj ust 1"1 n finn] <'w l"" nl r:ll i"n nr.~1111 U II ~f.n ; I " ' I "




2.2~ E neephalom yoceedlrls (EMe) Virus
..
2.2 .1. G r owth or E MC Virus In K r eb s Ce lls
Materials ;'
' . , '
i1. i~arlc 's saline~owth lI1~(ii \llTl (s~c API\f'l~J i x'f
ll. 0.1% Trypnn blue in PBS.
, . ..
. i. l\:rcu's cclls .in :mspcnsi.on (108 c(!lJs/ ml) wcr~ i ll rec~cd with the ' .K~;train. ~r
j ~MC vi rus (S'andcrs ci nl., .l1Hi8), at a}~u l tipl.icil;' . Or lnh,>diou 'orat li';ast 3 , a nd
: tho s uspension was maintaine d at "'OC Ior 30 ~Ii ll lltcs to a ll~w ndsorptlon w,hich
encour aged synchronouslnfcc tlon lit '.('l' IJ~ by i llc vir us.
. . .
ii: The cell suspensio n was dilulC'd to 107 ccUs/1II1 with . t,he Ea r,le's -medium
IY:1W1Cdlo 37~C Ill.. th~1l dis tri buted into 1,90 ml qUIl'!.t~i ,~ ill I"litre Erlunmeye r
n:l~ksJi.c. io~o ot , lIa: r~:isk VOJUOl I,' occupie d hy liquid j o per mit :ulc<lual f gas eous
rxchn n~) .
.Hi. Th' lI~k' ~o" " , I,,; W;U, ,,~,~ enps .",~~w;, i;". : :80 ,p,:,n :1' ''(;
o\·I'rnigh l . ·~.q u.ni~ctcd cont rol wns prcpllfcd ir(.\ sl mil~ t :::~)"
•\.; iv. Abl,l~lL..i2 toIS'h~urs lntor ~ h-c cll l tu r~~ ~\'{'rc rt'lllov(·t1 iromswirlcrs IUlIl ~ 1'1I~
ill O,~ ml orwell mixed culture were s tained by diluti ng 1 : IO ~Wil fl OJ) iul tit p. I'7;,
. tr),'Pnll blue in a ll'SI. tube nnd counted to'chc ck rur ccll. (1I·l\l h.
v, When 80.% ~r more or the: i ~ t(!r l('J. cells w~re st aint' ll, virus KtO\'l h was
(, 1l11 ~ i"I'n'l l C{l ll~ il tc l {' . TIll!IllllnbN tit stained uil,inrl'I'11!l1 en'lIlm! cells IIlIlS!. T('1Il1Iin
bl'l~~v 1o~;, . W lll.'lI Cl.Il!i'wr:f<,> nut ~ i . I~:tSl .80% sln illNl lIlt! 1'\l I'tun'!! W\'TI,> r "'llrll ;·~ 1
ttl fh(".s\\:ii lr fs /1ml. '·I.ll dl'a l.h 'r h.l'<'kC'l nt 11 11 1' lmllt lntervets until flV-:- ' ~{)':;, li t 1.1" .
v .
. \
.:.i. Vi,u~(J1d Wil..~ l'st illl:ll l:d h)' the h :lt'Ill~~gl lll,in :lti ull h 'Sl, (SI'I' l ion 2.2.:1.) nnd
. crude virus preparations, which clIlllpr isl' suspr-nvinns ,,! ,·1rul' · 1,1111' ""US an.l
cellular ol'bris, weee sto rod at · 20"C ..
Rndi(llnb~Jh'd virus was jJrt'I':HI',I"hy lI,h lill'~ ;111 nmiuu nei.ls II r :111 :lI l "I1,,~; i n"
Irorn !:'JJ!;N, to the cell rnll,lIrI;" po., !le i/ml , rill :l l r "lIt"I'l l l ra t i" "1 :t h"ur s :I ! lt 'r
2.2'.2. "P lirfficatio n.orEM .C Vir u.s
mq c vir~s w:'\.~ruriril'd :J(' ('otll ing ttl till' 1ll"IJltll~ th's~·ri lll', II.)· lIu.rll"ss 11\11 ;11)
M~terial11 :
' ." . ~. ~1(.I"ci·Jo':';, ar t'ti c :;\:id.
. 'ii ..Tt)'p sh{'(8:j;5 UM·;k un; b;!mg soli,l ; HigllL:l) 2...., lII~/ l nl in ,11'io;lisl',j \\" :d , '~ '
'--, ) . .
. ii i. Pancreatic rihulillcll':lSe's oluli:'1l ( I!Na.~, ..) [rum Sigum, lOCI 1I ~ /11l 1 in ~!=-i" Jdw, 1
water , .. . :.. ' . I
. v, Organic solvent mixlu rl!: ' I vU!;lllle lmlf;xp' Ullllllll pills
. ethltt)· c th :lJi~1.
VO l ll ll lt ' .~ "
I .
vi. 2.5 M phosphate : c(Jn t~ -lil:lAl; I!./ I. o[ K} II'()1', ndjusted tu i',11 7...., with
ccuc cntratcd 1131' 0 4 and [iltl'r,cd Whcll "l~eC t'SS :ir )' "
vii. ~.5 M phosphate ~rrl.r,. p} 18.0 (sec AppenJix ).
. '--
~ ii i. ~llCl~ I'04 ' which consists o f )0 1111 o f 1.0 M NaCI. and ., IlII of n...., M
phnsphnte bu ffer pll 8.0 , mad e up to 100 ~ll l with.(lis.title!1 wau-r.
'~ 1::
. ix. I'I'&-NaC( ~ull ta. ill S lili .,I;) p;N:;·; ·P7.1O.II\lO, ;11. X:J ,~ 1\ .}I1"<'>.j. :11,,1 11 . ~;1I j.'; r
NaCI adjus ted In pll RO wirh ecnecnt ratc d 1I}~04 /\/1.1 mad,' up \'0111111(0 to 2 ,
Iilrl'S V..itll di.~l ~:l~('f. --
Jwictho~ '
~rlH lc .virus prC"p:ualiolis were thawed :llItl t he sUl'!'t'II'1km"'R :u ificd iii :lr,1) 11I1
boules I,)' r(,lI t r i~II j;3 lio li at 10,000 'rpm 'fur. IS millu+~ f1;i~ r;' :l IW~ III~ lI M ·:ro • i
rotor. TIll! :'i ll "er ll:lI~ lI t nui.r (o lltltininl; ;'irll 'l W~'i rn llf..d t'1j in " . !arr;.. 1lf':lJ.: ,' r fill 1
ice for neld pr..r i l)i l :l lil)~ , . ......,..
.ii . Ar id Predpi t.nlinll ' \ ,
C~r tl ill'y j r ll s{~. wll idl ' i /l r~ lld (O,~ E~iG vlrus, n r~,~l:lhl t' lit. pll r, til u ,i ll' 'IJII' .
)) r~s" llcc ero.r r-.; h i;lid~ inns (Sp!l'r, 1062; Y\lU~;r;, ' I n~nJ . The n·run· ttl pfl ·\·.·ill -+ :
·' ~I I.gr:l l la tklll , th.. \, {ru~ WII'I ftNIINl. io 0"<:; 31111 r ..M '111':;, :\I·I~l.it' n,'i,1 was lul,I••"
ra)Jiclly wit h sti rti' ll" ~o lIring to 1','1.1.8 : l' rl-'('i lJilntillll w!J-'1 allll ""~'(1 tu <,N'''lI i for '~
h·:a.~ t. 1 !i l~l i llli llO:; :It 0'·'(; :lftt'r whi~h 11(0 ' p~t:\ l(> W:L'l ('ulll-'(',lr-,f L)' r..l r i fll ~ :t. l" ! 11
:I.,t :!OOO rpm fO f ·10 lIIillUl1:5 ill th(O ro~ll. Th e 1I1llWrllnlnnl Wl\"~ oJ i.~a rt! I"t 1 :'1111 l1,,'- '
pdlcls _wl.'CC eomhlned and resuspe nded in nIJout -10 ml or l ' I 's-Nlle l ~"l lItilJlI '1",('
!'usp ('ils ivn :-":111 lUJllJogt'nh~'<I willi n TIS." ' III~ i z~; n ;t' klunr c;nml'~IIY, Obi" , USA),
. . , , ' - " . \ . '
iii, Orgallic Snlv.en! gdmdill n
.' T!l one volume.o~ virus s~spcnsion ill 1.\' gtad 'll:ll~~1 c)' lirltll.'~. w~ ,~d t l ('{1 OIi,c
volume of ~ ,5 M (lhOl'lph:rte blinN alltl 0,8 volume o( organic s..,ivt'"l mh lll r.!,
-Art"r g(',nllc mixing, 0) ' i nv~~ t i llg ~he c)' li n tl~r ' .l\holl( 20 :i~('S , l h~, contents ~I ' r~
lra nsferred to .:U,p-,ul buUlt's nnd cent rifuged .a t. :",000 rpm fur [, minutes usiug n.
Heckman ·JA·~O rot:or. UIlIlt'r-and lower' -layers were n'lIltly ~t1 ('OJ1lI, It'ld.y .IlY
·~~Jli ra tion , I l':lv i ~g behiud ~h ('t1lt\'riIJi t :i l l' t1 i ll l ~~r ~:l (' r .The interfaces from !l"\' (, f~i
b6Ult'S were tomlJill(·t! lint! n'Sns ~ U'lldCtl.i1l 1btl lli. ao:1lI1 of PI'I'- N~( :1 lI:'ii;l~ 11u' :





' • • 1 '.
T he suspen sion \'I'M c!ari ricd by «,clf(ri ruga~ioll "I IO,uno ' 1111 fur ir. mi ll ll l l'!! •
'usi ng :\ . O('('kln:"1 J~\ ·:W "rotor. 'I' ll(' "u JH' r ~~ l l\ n t nili.) ')"lI l ll i n i ll ~ t iT"!! W"''1
t~Sr('rrN lo A In<<'Muring C'}' lindl'r and ill e I' rt"('il' ila l.. W;\.'" rl+l ~ r~"h~1 h~ ir.. loy
ht 'lJ)ogl 'ni u tion with tile! T is,"ulll izl'r 1\11.1 r "ul r irlll;al i" n :tt . IO,UOl) fill u fur I!.
minu tes. ~he (,(~l llbi n('d sUlwr ll :l.l:lh ls W!'lc ft '1I1ri fllr;...r III ·m,tWX) ' I'M' r,., ' Uti
lJIinul l'S IIsi ~lr; ;\ lJ.'('km all S \V-IOT i rul: ., . 'rIll" s ll l;" ul :lbnt W:'I" ,1i",·:trl l...1 :" .,1 II" .
,-in nl "dl.-l w~.. ( .!,.. n ,,1 willi 0.:; 1U11'~ 'l'I- N,,( :I IIII, 1 k U I" ",.n'·I1]'" I ",.. 11I.i1,:<..r
uvernight . --
iv . Ent)' lIlcTrc:'l l lll~llt :1
....
w~re" resuspend ed ao'l! con.lhi.llCd: 10 ul wa:". diluted to 1 11I1 ill N.~.II()'I .~Il ' I ' II...
couccnt mtlon of viru:-i estim ated. U~ing a I em (patl~~ I Klhl cuveue, a 11lISI'I'IISilt'l .
r Ol.lninillg 100 u't/ lhl or vir us has fill exuueuou f;;lJlil-al dt'll sit),) IIr 0.i 7 a t :.mn
nm: T-he pU ~ ificd Vi;flS W:L~ lilor,Ctr,I. -20"O. • ~ .
. . . \[
(.
I~a ch ,'i ~'u ~ pl'lh:t w:lll l,f\ ,!,'t"11 with 0. 1. ;;,l u,tPIfN:ls\' I'oh;t ion :1I\' l·,i.i1l'llh:l te',1 nt. :·
3i" (; for, ;m minlllt'~ . 'To\~a.r. h pel1d was i1i1II\.J,n.i r't,11 !~ ( l,r}']lsill uud iUI."ll'i;al'j;,1l
C911li uill~d for a' f~II; {' r ;1(; In~~ :nt ;i'i"e. AIII!.!.'tl 'in l lt.is. u;,li'r IfJl'~~I ' t1"~; :I ,I ,~_
th e rilJtJtlucie:lSe 3.~ well As. prott'liJ rfH i~ l'~l1 ui;l; lll ll l t~r i ;l l . T ltt' 1'1'1l"J!4 'w ' .~;,
f~U~.\1I !'.j..:l11t1 .~~lllhi ll ~'d .
. . . . ( ' . .
Tile susp ension was d:l r ifit~ by c('nl.r;rllgnliull al 10,OUO f1'1lI fllf to IIIl llUh... iua
ncc:kllla Jl ~J~~~b fi)(or an.llhl"1J, pt' fll a'l a ll l :\\' a."I ~a ll "r" rr ,~I I .. ; 1":11I swurn i ..I ,,~
wl.lile tht- "pellet W:L<; put 3.~!r1 ('. Th~ t ubes used for l' (' n lr i rl ~ ~a lilln wl.rr--;'·;l-..Iu'tl '
.. with I 011 of I'I'8-NaCl liOlulilln; which was tlu-n a,MI.'11 til thr "fl 'l"illila1,'S 't hat ' .'
""" put" ~id~ and lIC1er rc;.; u s:1~S~!h~d rCC:{'~II;l r~~at ill ll lit 1;1,000. f1-'1Il rt~r: I ~ ; .
minutes the sli,)('rn:l.tnnt collected. Th e eomhined s" l'f'rn:l.ta nl nui,l:-i W"'fI'
centrifuged 3.t'.10,000 r~ ;or'flO u;inl!ln ill a sW·!{fri ·r;,lu r. T llI' 1I1Ilt'S ":f'fl!"
drained' and"1,011 of Nn'(a-l'd~ W:'IIS lli lth',1 10 the 1' l'l1et w;'kh \~·l' rc idl III ~.i;llll ,....... : '





/- - - .
2.2 .3; lI aem azglut.ln a Uon ( II~) T est
Mal.~rlal ll:
i. ~b)' I' r 's VI'H>II:t; hllrr,·r\..-ns ,l·n' jIlUNI :I..'I . 1t~r i l 'I"II I ,)' JIIl1l!,,·hlllt I UJ ~,.I(J .
\. .
~laP'f 'S vurunnl I~ ll rr"r . ('I>lI l :'linr; ''' 111:'1 1 ~·"I Il U ll'~ ur S"IIl ' iu ll .~ .A ':'1 11,1 ,11 :l 1;<j W:'I'I
sto red :IL "oU.
SUllllivlI /I.: OJU g of r,·, r. djt'~hy lb~r lJ i tll r i l: :l,.j,1 was dh-;,;t>ln d i., suo 1TI1 t>r JI"l
(7r."<;:J d (' i~n isC'd water. '\, . ' .
ii. 'VN u/I:l1 J:ju rrt·r- glll~~grl.:Jl i n (V.g-g) w:l!i-UI:ldu' uli of ~ 'VU I Il Ill~ of ';~rull :'l l " '
I~ u rrt' r , I "U111 111t' ;,r 'UI':~ glucusc nnd I ~;,I u iile or 1% grl:'Ltin, -." '
.<.
, )
. Solution ~ l: . J .U~O~ It KGI, 0,~!1'l &, C;(,I~ . 0:0;0 I::M p.VI2, nlltl 1LJO?~ ~OI,I "'1'1"1: ';
·di...solved il~ [,()()ml of d('i(JIli...!-~1 water. : '
-. ~".
iii. v -shnpod ruicrcritre plnt c» lind ...0 ul sl :linlt·ss st l','1 mk-r..,liluh'rs ILini,ru,
Flow lnbs, 111 1:., USJ\ }: , . "
.iv, Sheep, hunmn <,l r bovine n.(j,LIOOtI cells wN e washed ill o:~rl' .·;' NaCI Mlu"liulJ
by- CCDltirug:l l~~n 31. zr.od rp m (or S miIlU1.,os unt il Ihe SU/,N II:t l:I Ul was ftl '{" IIr
hacmoglobhi Ircm I~'s~d ('1'11:01 , "ft 0:2":;' red cell ~ 1I~ r(Ollsitl~" ill V~~-g " ' IL'! ma..ti_<" '[;y '-




ii, ' : irml suspr-nsionwns Inkeu 1If1 'ill' JI. ~O ui .lI1krutlilutl!r n';1(1 mixl'll with V:~. It" '
in the first well ; ' tJ "i~ di l; . ~~ t he vhu~ suspension 1:2: . "
iii: l 'siflg. ih<" !l:tUlI' llli('rl>tI ;I:.ll"r; ~O III \~ :i., ir.lIl'I\'NI Irom til l' 'nrsl \\"1' 11 :1,,,1
mired ~' ill~ ti,e V-g·!; in the 5("("onJ ' '''~II. ACI N' Illh: i n~. so ~ 1 "';'1 rrmll\"''I'' 1\11,1..
I ' , ,
25
tm nslerr ed to t he thi rd wvll. This mix /Inc! t r lt/lsfl'r IUlWt,.hu ,; WIIS fl·p.>nlt·,1 to
mJh /1srr iCs' or tlou uling d ilut ions. A volume t>f[.0 Ill. W/1S rl'l1l.}vl••1 lnnu tilt : la.sl
:VCJl IlJ}d~ ~!.~'S ardcd. : . . ' ..
iv.r'l'hc r~("l'Jllr~ was n'p":l l ,>,1 in a ll ' :I,lj;l("'nl row II s ilL ~ vir us " r kn . ,w ll 11:\
. '. ,
tit re :1.$ a pos it ive con t ro l. AIL~tht'r row was l'rt 'l' af( 'd " "I ~ t., ill il1 l:: " ul) \ " b'~ '
representing a llt'g :~ti\"t, control,
-,
v..-'t o, !l1 of II. o,~,;!'sllsI'Cn~ iOll .;r rod lJlo('Jd ,'" lis. \\~ disJl"~lS I••1 ililll all t it,· \\·;.Ils
nnd tho t itmtic n platu wa.~ ' 'co \'crc\I . ' nnd illl;\Il,al cl! rUf :it 1,·il."\;J' 1i'~;ll,fS at .\"( :
lJcro fl' .rc~ , . ~ . . l . ~ ..
vi, T he end pointwas t h ~ ' ,h ig l l(ls t ti ilu t io n shuwing n ~r; " l' iJr II:ll·llI ng~·lulill :l.iilor l .
Th~' num licr or 111\ units pvr : 111 1 is 'the (iilut iull (',r the vir·Il.~· ~Ult! \';1:' p'-;illl '
• n:l~llj~lieJ 'by 100"0 and ~I iv idcd hy so ~:I, lh¢\'u IUlllt'!Jr lh\'llIk ro:li\ul('r:
2.2 .4. Hecmegglut.innt.lcn Inhibition Test ,(lIAI)
Matc~rals: ...
~ .. "
. i, I llllllU ~C and [lfl,jmmur;.e n ll~ j - E:-'IC sc;at1l1adiv\ll('iJ at ,'jU"C' h-r GO I lIi ll ll l '~,
'\" "\.., .' ". ..>" '../ ' .
ii. 4.~J1A ~ lI i l~ Ilr'iFII.Siii.s '~,s ; ~(.n~ · . ' _,
. iii. V~rt~~:11 lmrrcr• .Vt'rn~ al~gl llNIS{'- It,·I:,!' i ll, Vo!oh:\I",ll ' lIli r r" l iir .. \ IJI:,;,,<
mJ~{odil u(efl\.a nJ ' r ~d bI0(11.1 c"H~ n.~ .d::sefibl:l.llbon ! (sl'l ' l j' >11 2.:!.:1;1 ~"r ' th"
h3e~tlggluljn.1'tion 1C"5L.· ' ~
'Method :
i: 'fiO ti l or~.~ w:!:<;-ui:l:l'IlSCld ill'l(! ea~h y:r:'rt:in·:\ V.sl~.1 IU~1 I if r:lri,Jll lil:l·(,. :11" (
Itcat ill.1Ctivah·J I!lUIUllle seru lll , W:L~ lak"II~p ·in a r10 '1l1 1lJ"" r." li lliIN a; I,I-illi ,,·. 1
~i'i~h V-g·g il~ the nrs~ wnll.T I,,! mi,' rn,lil" !:" 'f w;"~ r"ll;"t",~, lu i, ,l\~~ ' .CI'I.II I " II I.';. U,{~ \






. sa me wcl~ alit! mix~I ' w it'h 'lhc V.~~ 'f. in t he lin t \~l'! l " An ('r mi li llg. :iQ III was ~.
f ('mllve,d :11I<1 tfansref(·i to the third w;lI. Thill IIlix and Ir:lll-;rer jlrot .t,'(llft' w :\.<;;·
. rC'pt"nled to mak e n ~l'r il~ o f do~hling dilLl~io ~IS,' A \'" hull" "r ~.o 01 w:uo retn .. ' .......
rrunf lhc I :~;t well and disr:trtj('d.
ii. Th e rr,,(',~llIn' w :\..; r"jO(' :l.II.J ill all ;I,lj :lc"" t ruw IIsin,; I'U,illllll' III" >'I. r illl.1 a~ a
.JII"{;:al i \'c serum \'1Onl rdl; :I11tl llu'r row was.. Ilfl'I' :U,·J rt'>lIt:l.illi /l~. " 'Ilt \ '.,;,,;
i~JlIl";"ll t ilig :l. nr g:lLivc ~1~ h i'~ll t 'N)lll r~JI. • .
iii . :;0 u l (.If 4 ~ I I\ 1I.1I,ill ,i virus in V. g.g was :u;',lcci to ' eac h well an.1 tlu' ,lIIixtlll" .
was In~tl ll;'l. led . fur ~O bllU.t ~'S . :1 ~OO~~,}I'III I~lur ('; . Tlll:~1 [,0- u! nr. :l. O.~ f'{,
. 1I11sluollsxm t lr red h lo()(I~Nls .'was dispense d in\.o~ thr wells and the iilratinll
, p't:lh~' _\\; :L" covered :Ultlir;clIh:t~~tl rl!r'at 1"lIst fl hours a "c lll.'(orl' fl':uli llll: Tll\.~ '
' ('/Il{p~fl l , \vl;i~h 'wtL'i':~~~~ tiJ ciJl·rcs..~'lllC acl iv'it;· or ea ch SI~ Iii s:lluj,lc, \~ Ih~, ' "
,lJ i~rl~~ dlh~lio'n bf ~ n ti.""'r"ulli - j ~ hHl i l j ng IHLC'JIl:lg,ghit i,;ai iHIl~, r ~' ~~ I'" ThC' , \: ;I ti.l.u~
the dilute r was not t:lkl'lI into :lCC(lLllll. ILS \\' :1.'1 tIUIll' ror tltC' hal'lIia !!;gl" I:Lt ioll t'ost -•
(SrC!it'('Lillll 2.2.:1.). . " . - . 1, '
. ' .2 .3 . P re perntlon of Ccll. Membrence
2.3.1. Hu m'aD Red U1ool,1-Cell Membranes ,
. Materials:
i.lJllrrl·r .solutioIiS.
Jsolo~lic !Jurrrr: 0.15 M Nne l plus p.OO5 M Nn,ili;()~ :I..lslt,. I I" I) II~() ~'i l" ~




J1 }'1,. ~ tonjc (lU U"r; O,oof, 1\f' Na:l11P64 lu.lj ush' ,1 \0 I'll K O with C'OlIIl'(''('1 nll.,1
1I,1'lQ. ' . .
- . . , '
ii. (}lIill~Jrtl Inilll:l.ll 1I1tMMI w;l.'loJ.l:l.illl't1 (w m ti ll' lI a (' Il~ a~ I~"~)' th'JIMliui' lIl ill
this faculty lind sto red O\t _1"e ill bitl(~ tll/ullf i , ;i ~ C'ull Lailli;lg C';lr:M 1'11....fli~ al e





... · ,'·. ·t(:~




~: 'The blood W:I.S distri butcd m '2;.0 1111 crllt r i (u~e bqt llt"!l~ and d illlll 'lJ wirt. lUI
(>(l1!al volume of cold isvl~mir °bufrcr, T ill' Sli1ol' t ' lIs iu n w:a~ l'fll lr i f!l ~,"(1 ;a ~ ~ !",oo, qll ..
: f,)r ' 10 lIliIlUlt.'S:l. t "DC using ;\ swinging L' III' kl·t rul ur, T Ii" oSIIIJ('ru:alnlll ~' II I Ihl'
b'urry coal \~'cr(' :L~I) i rah"( l :l n ~l olh t' I):a...-LI'II : 1'lIs Wl'r(' \\':'1 ,111'11 :111(':1.-;( U:":' li llll""
un til t he ~IIPernalanl\\'M rr l'\' .~ h:'lt'nl,>:;luhin (n _1ll)Y~II ('rils, . . •
, ,:--~
. .
, " . , '. , ~' ,
ii . T he cells were lysed by Inixing ahout I fill or IW·!.:N.I rl..J M"" II 1·1·lIs ~"' i th '1/1
""~or c~1d h)' pot~h ic lou rrc~~ l<llsjll 'u sill ll w:~o( (,~ I;~ftrfo'ti ~l {1 ~lrlf"; I ";'~r,, r :!!i
J~ill ll ( ,S at ·lnC· using n H('('klll:lu. .11\-20 · tllllll< . -11\c 11"";11. rud. I< U llt~ r n ;l l a l ,1 1 '""
contni,nillg hn(,lIlogJ"b ill wns nspirn ted 1"1\,illf; I'l·flilllil ltc fl'll Ir:ll1shu'£ul pt'lIt·l. IIf
packed gho;t~ , " Th is wnshill'g' procedure 'Wl\:4 .....·I"·nll·il . jl l · I I'a.~ ~_ 1"' i J~ 'I;.l il ' IIII'
, pellets were wili;e :\1111 t he s U I ,~ ' rnn ln ll ~ wns e'lc:l~ .' . \ ; ~ . '"
iii , I 'd l('~ ormembranes in d i rr(~r(,lltJ.u.,bt'l'i W(.tl; l..~ ~ I , 't l · l"~" l lll' r aJ, II,.· I I .b l
v~iullle hol l·d. Prl,l ei",; cl~II Cen rr:l. lilJn W:lS 1 ~1 ":l S IU:11 I~)' the I."'~r )' I IlJ!"I I) ,llt,.; IItNl ~
and sialic eetd coull'lll was det cnnuu-d I,y till' Ulifll.:ul ,il nri f' :1I-i,1 11I1-111..1 u(,·
W.a~ren fi)J!",O), , . . . ' .
" - . \
2 .3. 2 . Mcm b..ranes F r om K 6:2"G'clla, 1Ie1~a_Cclls and K re bs II AfKil r.1I
. . " T um our Cells \- .\ .
T hese mcrnb ran os wr re jJrt' rareu using the pr~~lurc dl'!t~r i" l'll I,y ,\ Lkillo;l '" nuel
Summers (107l t_
, .r' '.
M ateria ls :
i,Cells,i n ~ l,is pcnsio~l,
\,
', ':, ... .
'"s
lv. JOO'IIlM Nne!.,




- Y . ~-
. ; .
V' ' -~ "
• it 'fil l' SU;"l lc nsloll o f <,\,/1" W~ ('l!n t r lrll l;l ·J III JUOO~f"m r':r: ~IIllIJI' '<: III 1" 0 lo
p:.ck the cells TIll' volume ur jlMkr>.1 rd l" }:lSurll l·,1 1l1l,1"-.1J11·--('I'II" 1\ I' n'
. J ,, '
. resuspended III ~o VtJIU1I1I'" or 10 1IIj\1 Trl s-u}\l. ('clab- :lUtf Il ft , l ll 1'\1111 fM r;
lIlililltl'S}l1 anIcc hadl .: t ' I ",. -: . .; . . '?
. ~. i" i\.~ ~'"h;;I~i; or roill (l iN lrt ri~I .~~~ tw·'\:.as .~ I I I I ::( 1 til t Il" ~~~~ i );ij;~.i;') ;~' ;~i .d i·-<';' ~:: · ' .~ ::, :."
I,·rt ttl s l:l llt l for IIl/u tlrt·, II :Il in ll ~ (,s 'fhe S\\OIJI II " '1I1~ (rt.;""IJ ,j' l rt"1 \\ ' ~:'~:7
str okes or :J. sl a l n h~s steel Dounce ItOlllugl.'lllZ(·r \\!Ik h 1m... a ;t l\' . ra lrte< (j~"I~ ' • ' )
lI!du~ s. . . .
• •r": ' : ,..~, ..
'~. \< iii, 0.1"\"V\iHlI{'n"3~ ~1l~1 Mp;GI2 ~alld OJ n,lu ~llt'l\ or roo I ~ I ~ I N~lC ~ :"VNI' ndd::lI '
:,>~ • l./ the h( ' I ;I£p;ellat'~'l il ~ t ah i l izc Ihe n~ ll cld , ' ,;




. ',". " ..:.': 1 " -, ,
, vVrhe ~,II I~ e r ll n Litn~' ~('.rc cQlI.lhinml, n·ij-~iU;~~.~/' 'tn~ ,··.~.5 , mi. ,;~.;I~~I,i:;,li~..and , l n Y lJf~j , .







"; t . ' " l
' ;.-; . '.
I •
~- .
.., , \. .
-<,: " , ,.' "
:tJ:pt'afC!d :1S a \\:hil l' op:uj lll' 1.:l.IN ~l Llu;' :t(). ·lr,'·;. I"llt" "!'" inh:rr:l"" /!i,,11 In....· \\t'~"- :
·t"3j.~ttl. lly t{'rno_~ ('.h~i lh n. Slri;,tt-d illr d '~' i ll, ~ .! IPllr." 111'1":<11;" • " •
. . . - .. . . . . :: ;
i. t'=a~i~O~ burrc r; ~pl~ i Ai. which cOl1ltimi Q.n fo."N:l01'nuel..O.O! 1\-1 soklilllll
· 1;~Ol!.~h:~~: :. . :.::.' '. .. . '..:' .. '. ' . .
, " . ~ . ' ' . , ". ' . . " .-. :.::'
i.i, .~ mM .~1 I~ f!lclap criodalc, (~:l:lO-t )i~N3~:·r0-t , ' . ,.
, ' . { ,
"
lv. ~~Id '~:~ I I- I N~'OjF ; .'
. . .,~ ~} " ,
' ''t ,; ' TiJI~(~tt " !tt~ i li m J~ )rvhY(lrki l' ( N.3 I1rl ~ t , ' f,oo 1 ,, ( :i /lll i l ~l ,fj. >.·, i"I , ti , :,i 'I,y
.: .A ll l~ iSl l : I ~ : ~.~~~d~. ~ .il~ .i lr(l. · · .. " ~ . '.
. ...,.: .
' ':: :,
. . . '. . . , . .. . ",
\ "ii i. The 1'113$1113 mcml.lr:\ n~ g hO<'lls \\IC"r ~ l:l,yl'rl·,1 nlll" '\ (r,:"I. :.tU, l ~.' ·;. "'wr.-,,,,· .
p;r:II!i("nl :I,nd . cr nlrilllj!',;(', I ' n'I;,:ri ll .ll t , m!n ~ . f"r -an :lIiullt:.... i ii.. Iii,., ,·"hr . '11Ii.. . l
~/ , ::::::~:;: r: : 1~:~>:::::::h;~":>;:~~J >~;;;:L,~'> r ,,, ,, ,,:~ '..":""'" ~'! ' ) '''''I.'''''''''i'':
:';. :~, . 1I. A lli, the rin~1 ccltt r,fng:lli:JILlilt' J 'IJrlrirJ ,,13,111 :1. 1 1l " l llil r :l Il '~ l>f ..a~11 ...·11 l~'
;::,,: : §?:€~*gli:i;E:f:!:;~;:f0f![~~•.:,'
":'": ,:'1';;',": " . ' ,. , . , . " . ' ,;
( . ;.,. . -,: . 2..3.3. L~kiJing'-Memb;ane~ With Ptr i~dn'i'e..T r.i ti aleti Sod i~ in . : .
.-=.:: ~~~;dridc. ·. . ': .... . . . ,
. ~··u rilied, ·~ch · t~~.ml)'~a ;l~ w~rc Iakll~od ,,'iU~ l~itiu rtl: ~(,"Jrliing tu L1ic 1;t1~~ ' , ' ~'




. , ' ' ~
~ . .
vi. NOIl-hi lial ,c!l sClul;rlll l JO;"hYdrilJt! -( NJj?~\ .
~! ii: ~ ·i'-1Il :"'1 W' j,) S(;,';,iulli d "(J :.Ych~J :~h' i ll · ~.:2 ~ I ~O~~f;i~-)l l riiS l' I I~ I'(~ 'i,u,u;',r pll '
s.o.
,
L I IIlI 'uf ll:l.t:kcil.nwllll,r :l1lcs 'w (> r~ ~' :I.~h cJ Lw i'~c.ill NaVI-P<>4 'by t"\'nlrirllg" Hon
'".t :U:.OO rp~'Jl ~~(J~ ,10 /Il ~II ;~ lC,~ :i~,I\lC :i /l'J UI 'Cli 'I I;~ \' ~lull ie . ~\'a: _lil.a ' l~' up 1,0 ':l , ~ 1Il 1
with ~ac.: I. I 'O~ , .'Yo rho IJ lI'rIlLri\lIll s USP IlI~s ivll w:1!! nddcd :!OOl.IAlr :! 11lf\ 1 S" .ll1l111
1! lclnp,cri ~dnlc ill ~nCI'PQ'J n ll~ i ll~~lh 3.li.u~ L COO l[I~ \i~d (oF lO'mlnutes :nl '1"(:.,
" : ~
" ! ii , Arh'r Incubauon, 20 'u( 'ur 'JO~o g l~c(!rol per ml or',I.: 'mhr;l/w S I/.~l'l'IIS i:}Jl w-a.~
. ;ld dt~d . ~\'!I ilc ~lirril;g : ,I O}CaCl :\'itl; cxcc:i.!i ' ~~ I04 ' thl:! IlIl embrall e s\ls l '~ II :<iull \~ n.'!.
. wnshcd t\\1cc in Na(;1:P9:t by Ct,:"ll trirugalio!i'aL:~500 '1'1'"1\1r"r 10 ll li ~]ll l( 's nt · I ' ~C'a IH~ re-sL1s llradt'li rl ~ ,'j-Inlor N:LC I-I;Or .
iii: 1. 1l:Ill Lr:tn~'~ \\:~c ~cd lll, t~:1 bi ad(;itiol; t1~ 5 IlICi or c:mlt' r Ir ee NaHf11l11 in ...
eno ui (,i it'll cold 0.01 M N;I,OIl ;1,1111 k"" l fur ao milluil'S al.r'lli,nr'ldnlll'ratuft' ,:
"
," ,: '
, \. , '
. <r.,








," · Til~t.n: ~~ _)'I:'I'C ~ ~ 1 ~' 1- I I,! ~~"I I II :l. 1i tIY~ I I :h" r i n .. • t~. ~·I'ir-;t l f,lyr"I II:" .rill. -~" 'I~_~~
C< lll:il...ts (If gl.r~ 'pIJU r lll k 1~0' ,oJ. gIJ C" 'I,hu r u l H I I:! .4 ;In.' ~IY'·ll l'h.. r lll .l ( :, ' "1.
• . wh ic h h 3 In j :( iu r~ o f a l 11' ;I.I;l ( WO 1II III' f f\l1lI'J>"Il I"I1 I ~ ' ' \ IlSrl't" 111S IJ .
. ' . ' .
C:1 ~' (, o l,lJ(l rin ,i':'lS, pfr:i':!T"d [rclui hlll ll ltll . ~ r ):l h r"1'}· I , 's ·ll )· lilt' '111'11.. ,,1 ,',! :\ 1:l h' Ill'~i
. . . ' . ' .
and Andrews ( ItJ71):
Ma.krial s: ··
. - ' . . .', -' .'~ , .
i. l.ilhiulII diiodns3 1 it)" l.1 1 ~ (I ,IS) 0.3 11. 1; [r~I I II IUl·I ,a rt..I.·
. I
i i. T~i~. h~· .koeh lo~ i~e 6.11:) i\1, 1'\' 7.!"J.
• •4'" v. Di:l.I)'!.is h :l~ wi l h,Jnul l'(~llbr w('ill:li l"t'Uh ,rrs u~ I;(Jl~-XUI~1 ;1ll 'J. I:!IK I()- I II M~ J .
Met.hod;· .
i. ncd ~c' lIl1l t'mbr:l llt'5 \n ' fC ~USI1~' fI(l l., 1 ill lJ.;I .M U S i ll ll~lI!'. · M Ti.i". l ,11 ';' . ~.• :II ~
, ' c~;nc(';' l r:ltio ll , ~i' :J P I 'r<I~illl~ lI'lY 2!', ~ Illl!:/ IIl ! '.:"r I'rflll·in. :1;,.1? iru"1 •~ 1 " ' r" ' I1 ~
..
. 1('ll'1p~ra t\l rc r~r I!) niill,!h;S. ; · , I . ... .
o iL T~'u " '(' O I Il Il ~ CS 'o0litl.'II. w llh'r' wm' f111!I.l.,1 :1:..1 1111' llUl,i.:' '~ . ' '' I ' ' · " ~ i'' ;' " W :l ~
- stir red r.ir 15 11 ~ 1I 111l!~ :It "01" ( : 111I,1 Ull'lI l" 'u "l rif llv,;·:i 111.. 'Nltll) fJ 'lII r' ~r i lll 11I i 1l1l 1 ,~
lIs il/g a Ilt'(' ~ 'II :l n ,511 o :rrj'r"I . , r . ..
iii. Til l' !'l ll l l('rn :l~ :llI l n lJiJ 'wliir h ~" ' IlI .~i1,..d III, ~I ' lOr 111" IIl"lI1i,r;;," I" " h:in.. ":\"
· ~\.'(' ;n l {"t! a nd l1Iix l~1 wi'llI :JlI ('(lua ! \'lIh l/n.,' lOr r"f1~hl" "r"l'hr,..lo sn" ... ~1 ~' . h; , 1 III 00
, ~ " .
.,
' ;"
"nll,r . '1'111' mmure W:.. 5~jrrt'(i" Ill.,nc ru: · J:, 1I.il,I;ICl> :trod : l'll ' rirult, ~j al,m o n
r,ill ror 00 luilllll.''lIo u"il:.:; :I BwkiU~ t1 J .\ ·;:O rot..t , 1' 1,1' UUIN i:li 5t1,ar: l lt'd in to
tuo l,h3.'iP' ; t ht· ll l'j),~r p!'t;oMO ('\fIIl""US) l·u !II' :l.... l l....l<1 or th" ",.111101" r;!)" {"opruh·in .
, l v. Th ~ 3~lll("JII~ IlIp 'r ' "..:, ,; fl", I"':'I,,j 'Ilhl ,1i":yl ,..I ' a g;'lilll<l :w H'ral (' '':till'''; d f
, 1~ I; iI\,. r\' :'h· r :al ,InC r,'r ;11; ',\r:o.'''nh' l'I"I~,j"~IU \\' .· ; ~ Itl ('lIl .. rr t.r' t h:' ,li3Jp.i~
1.:lg· w:..'> l ~o('W· I ·lL'OU . . ... " -. ' . ]
. . ' ..
Tile ~j i3;;'1."11 mall -ti'll ~\ a"i . I "')lj l: i l il'~l ld !;ll';; rt'StI!<I ',t' II ' J~t1 ill cu ld IO: J~':'
('thall,' J;- Tilis 1 !1:11 ~ ,-r ia l \\',1S ~l iH,'J r"r 1-2 hours nl ·1"C '3n,1 "f'n l rirllJ!';('!.,1 aLf,OOU '
" , " .. '
,r plll ,r" r :!OIl' i ll ll ll 'll j ll , ,'1 J' \ ' :.!Q rutor , l" cto ll ,~et lll ~' llH' I,jl' iLalt·. 'I'll" 1'1I1'c rnnl:l ll l
Wi\.. ,d i!'" ;lrllcti ..ll~~J th e dll an ,'ll , \~: I ~ h i 'i ~ .. rll (:l ~d llr: ,' ~\' a:<; n'I;I·nlt· t1 lhre,· IiUII'S I .) ,
rll rUn:r. rI'Ui"'\'I ' 11' 1)' l ,h ell,,1 rr~ ' llIl1 ll' S"IIlI Ilf'II L.
, . .
: vi. '1'111'\\'!l-.;I." I I,dlct \\'~ ~ " t1~p l' ll d':;1 ill I 10 2 mlor t1 is t ; II,~1 \\,1:11'f :u lIl ,li:tIl,z••,I '
. . . . . .. . , " . , . . :. ,"
:p'g:J l ~tL. walt',rUt ~lt:" "'IJ~d "\'."l ll'r.M 1~~IIl~. ,t!J •• , 1 l:J I:M~ ,l , :t ~ 1I' 1 ~ h I,Ht ll11'ul ,, ~ I''' l'l~
euto: ( lj()()l).toOOflC) , lil t. th:alp l'll -rllalt'rlill was Ih f' /I I'I'lIlnfllo;'..1 al IfI,OOO rpm fur .«1
. . /Ilia l!l t·:; ~l ,1"-1: ill n' J ,\ · :.oll rotor. 'I' ll" d ..:Jr ::1If"'t1l~b.n l " il if.1t ("I11I1:l iu",I' I) ". ~ .
• !'4.lul h: ~lr r" ' I,I ..,rin wa:: f'oIlt'"t" .1. I' t" l,'ill r "a'I"'lllr:ll i'lIl Y... n,, : ulf':I~" f t,.I I'f · '. II"
. ..~. , ,: I.'...w~): (, ur;i ) I;,,:tltlNI nn.l ~;;" Ii; ~ri.I'('f ":.I" 14 W ~'I .1;lt'l llli·n;"II,)' t hr t l: " I I I :II I I; I "~ ir
. . • :J('iol lllt'JhlJll 'I f WOIrrt·II IIQ!,III. T he ~1,}'n 'I ,llI ' rllt U .. l<lufI..J 011 -:'W"' :. .
, " ' . . ' ," . . ' . " '
" , :::.e.a , ! llditl Rt1ulI ~r GIYCil!'h<!ri'I '
, . ,
<:lp"l.,pl.\lti l'8I\' :\.'I i"Ji ll:llf~ 1 :h:,('oflling In tho 111"111".1 t1 .~rih,..1 hy Mark ....-ll ;~ t .. 1
Fcx {lUiS).
, ) MaL-~riaI5 ;
i. Gl)'cophuri 'l iUliUlllliv".'
. . ' " . : '
:iii. ; ~~·;; IJll\·i.Il' :allilln in solution ill O.O~ 'M·sU..Ii;ih11Ih ll:;jlltll.l·cl; lIrr,'r pi I g,O(liSA














iv. Di."IK>s::l bl~ S('P~ G·:!!i eolu mas Irom I'h anna cin (inh'rll:l.1 ,li:llIll'lt ' r I. r,
em, IINl Ill'i~ht 5 : III, Iit'd ~IUUI (! 0. 1 ml]. . • .
Y. Gln...... l (':it tu bl"S ~':l l l.t1 wilh 1t~1 ,, ~rn ("lor ~ 1' 1 1t' 1I , 1i1 fur 1';1:;.:1;:11 .:.11 " f 111 1.....):
M et hod\.
, ,
. ' . . .
. A · ~I·llh :)(l l'l G-~rl dl,'S.~ll i l1 l!. ('" I,ulII n wn.. ~" l ll l ' :ll ul ....jll il ilor:t I...1 will, ,i II!I US,\ .. ,
s'1ilution roJlowrd I ~y .~. ~O 11L1 \\';l,,!1 wilh O.O:,l~ 1 :">l1itllll l' h '''; I· I.l:1 ~ I' .'!url.'r. i\ 1!. 1 :J s.~ ·
tu br, «;:l fNI wilh ,10 ' Ilg '6.IUtl " .g" 1I was' r i ll!U;' ~ u:i lh !IO :<lJ'nm; I l hu~'I; h :l tl ' I,l lfr ."r
i ll lln~l i:l ll' ly b,:ivrc ' u~(' 10 r<'tIlIlV(' nu y l ' Il~ \•.ri:l l t'l'l l jr ·I,..I" I:.,.il. '\ 1'11r'..\ i llll" ;· I~ lUil '
'ug orgl)'COjJ!llrin ' ill ~"hl ti,~'n was 't r :lIl ~ r('r fl'd III 1/1<' (,ll ;li l ~.1 l nlH' :uul,wurl.il;1!. ill il
, (lime hoc)d",20{f'l ICi 'M !:l 'l \I'M ~·Jd : 'i l. l\ n N i u ,' u ltu l j Jl~ ' uil ' 111 111 ':'< rl;r II ; Illin:"'I' '''
. ~ , . ' " , ,
at room h'Il1IICrnLlUl', I Illl llr 0 OJ 1\1 ~ 1, l ll lI ll I'husflhah' I,,,U, r \\ ,s :ul,I",1 I,: tI", ,
IIlh t.1J~c aUtI 1l 1\ ~IlJ 10 l lll' !'iql l l~ l~(:X coluuru 'I'h,: \ ' ~\ 1 1I1 il wns 1\ 1;,1u-,1 \\1111 ., ";11
(,r nOnl hu m Ilh\l!\l' h :lLr. hllrrt'r and I 1Il1 lra tl l" l.s I\ N\' r.. !Il·,1,·,1 :w, 1 11l" lr
r.\lh~aC'Liv ll IIIC3Suri in. :I g:lllllll:l ('tIIl11h'r . . ' .
2 .40.3. 'r a bclling G ecpheetn was :In.A t c t.ic Anhyd ri lle
A rclyl :lliOD or gil ll,o rm W~ IH.·rrllrllw.J :IS t11'li('n l,r tl I,) " llr,l," :1110 ' Bllrll'......
, , ',lOW', ,' . •
i . G lyoopho,,~ in ",Iuliu", .>.
i,i: S,iuca',~ sodiumand ,, \ in ':Ul", " " ,.: " . , . "
iii . 311-acclic anhydride {Il.c,liv'i,ty : fiO lI1Ci/ mmClI, COllCi"lllralillll: ' r, mew, ";1) •
sup~licd by Ni~N ~ ;L'd r rt"l,arcd ,accurlliug to" ~IlI ;I'J" i"r ls 'illSl rlld i,'lllS.
• ' . '"" t " I •
" -. ~ - ' . .
i.,To.a lest .i llbc: coub illinr;0.2 m!:c1isLiIIl.-d w:lh' r allli o.r, rul :O:ILI;r.:lit'tl J<;f~ l i IHn' "
\
/v -
a ccb.l e \V3S tr:Il!'(l'rred ~ 2.~ "\l 1; of g~~~I'horjn . 2 IlIGi ~r :lJl.arclic nyhl'lr idr W~!'I
a d ded a nd the t u lle WllS hilL fur IS 1111nll t('5 III f UllI n t('~p('f lh1 r(" . ~1~" ll l "h llr,
J mOi o r 3U'3 cl'l ic .tnl.)'d rj,rt' W:I..'1 add e d N ' N 7 Ir. lI;inll.h o<: ~." .-:. llli lllllMl :11 r." "lH
. . .. .
li . The .!; :lUr/, ll ~ \\' :J.~ .llilll>::-;·,11lj;:l illSl st'\'('f: ll rll:l ll~P.lll r cli.-' lil1,~ 1 wnt r.r rllr n l l";ls l
:H hllllfl!l until the ( n ~Ii {)n ~m·j ty of 1Ju. ('Iirru ~:, tl; \\" a~ lJt hnrh ;rollll .1 !t.\',. l. ,\( h' r ' __~
L.d i:tlysil!, ,10 ~ l lI r . th .l! lal.l'I lcd Itl Y~OHlll:r i,n \V ~s /1 ,It I I'd :~ I, 1.0 IlIl lJ~ ~(, ~lI l i ll :l t. i( H~ l i~~ljd '/'(A IIII3.';u 1J and ,. c oUllltod (ur r:uh onr tltlty III IIn ,I I,S X~!) III...klllnu ~r lll tl l l;it llJlI
cQIlDlt 'r . TIJ~ 3J1-.gI1~l l' h( J r 111 wns5to~l!:t1 at. _~>(f·'G. . '
-. . _ .~





i. I 111M IICI. . .
ii: ~~~,P li:g·hurror PII·g.:I,"O"' i' : ;'" or0.; M~OIlC03 'O",~gO.; ~ I N,\I.·
·i'n. U10Cld llg bu rrer Il ll~ 8 .0, consisli nl; of 0 .2 M glycine. :
.' .. . .
if. A~:~ I.1. I ~ bur'cr pll ·4 .~, which 'cOJ1.\i!>t..sor0.1~i: wdiu Ulacel3.t.c .c~nla i ll i ll g O~~
. l\.-t" N:l(; I. ndjuslt.-dlopIl1.0w ilh ~ecli'c :lcid ' " .
I ! . J ' ~t; fi~. El\~C :' ir.!!}·, ( ~:, I . i .~ ·~;g) in' t'OlI~l~ng bu rrer:
.' .... ' ,
. vi. C)'~n()I;F I~ .br~1I1 i tl ~. ~ (~'~Ur) . :lc ~ i v·;\l~d ' CfI"Scl'hnwsc , 1n:.s·uw l.i l!t1 hy
I l !J:lrIll3 c i3 ,
M dhod :
. . . :' . .
.i.~~IC n~tiv :l.t (''i l Scphneose was wcigl.l(~d (I11 ~ iuton ~ ,1111 11I ~:l ~ ~ t n~d 10.
to 20 m l Q( l 111M.lIe l :uJ,)lod. 1;'ht" ~"'OlIt," liuIII.t"lIsiun wns 1'111) '1iI" l inc(' :~ (lllll lt' l
wit h n ~ini~tcd gl:L~ ti lt.·cr "ill! ~a...h:.u (o r IG llIi ll ll~' wi l h .200 1Il1 111 1 111M 11(:1:·
, ' .. ,.
.u ndee vncu unt;
ii , Th e lig~Dd (purUil'd " Inl ") wn.. .' dksolve d in . 10 ml ('<III\;11UI; ' hu rr.:r ill II
slu P IJN N 15 ml (cs l lubl' And till! /lc l iu. /",I S.·I,hllOr .. ..r w. .. tI " '11lr n.lI"r" rn'tl rr.. m
lh(> siate red g!:ll>5 filter in lo: tht' t ulu' f'IIl1t a i nin( U..· lir;an.1 in s.,luHlIlI. , 'I' ll..
mixtu re was rob l t-d I'lltl·O\·..r-end Ilsiul'; ,a lUllt i jlll fl "'M' rll \:l.II ., tSri•.'1I1iCi..- ·
ind us tries 111\".) ~J ~ ,rpm. ~t1 r I h:,u( .a t n ll ' lIl Irwlll'r:&I'Urf' ::n"r I\'hid , ' lilt' sf.'u rr
\\' :1... . emptied late th e siutcr c...1 gl:l."" fi lt l'r ~I!.:l i u 1111,1 I'xr"",,, 1i~~..1 W:'IS "' :I, h...I. ..n
WrUI 2Q ml o f rolll'li nl!:burrt·r. . . ' ,' .' \1 . •
. . ' .
. . iii. r~c '·irns:SI'I )I ~~ro.w "" ,:",,'1 irlln:;fl' rn . l ln a :;lu1I j ' N ''tI .I !; ml lt'Sl 111111'ali,l :tlly
, rcm3in.ing lignnJ :l tta t'hm.I'IIt.,sill'S(a cl ivc•.{"sl t,r gru: ll's ) W,'rt · 1 ,~"t'lr.t'l l l , '1 atl,li.ti.'_" _ p ' .
of io rnl ~r 0 ,2 M I;I'Icinl', pll .8.0, nnd ru/:1t.iui; end -o vur-eud fllr I I.. .ur 111 r" " 'Il ' ..
.vtem pemtur o. The p roduct was' washed with l.lltl~ ('y (' h'~ of all t·wllli ng 11 11 .' I"::'cl"
, ~)'~' I c' coit~istcd· ~f.:l. wash wit:h"IOml o r rltd,al~ b,;rrpr ~ ; il·,1.0, r~Il.;Wl·tl lIy ':I 10, lUI
~\·0s1 1 . \vith 06upling ' ImITer 'I'll' tL1_ T he pr o ,lud was llh;~e" al ,1"<,: in o,n~' ~ l
, pbo~i)hn le blin n 1)11.8.0, c~lII l:lill ing O . I ~6 N:t.NJ as n pr.'!il! rv:t l i vl·'
.. ,
iv, To cst i lll~t(! ' h,)w mu ch f ir lls "1~ all a dll'd to l ite :u- li";I1.'t1 St'I,I,afUM' , .\
sim ilnr prcp~rltion ,Wll.!i n~3(le : using tf ilin.l cJ ' ir ll;'" 311d a l'l Ihl' I,(udud '
eounted fO,f ~3dio:Lcliv it'l 1l !' i n (!: 3 11cct..m3Q LS 3.1-.'", l i;I'I~llIt'in t. iIIat i"lI CUI/Iller.
2. 6~ Antisera U "!-Cd"In This St.udy
', 2,0.1. Anti-EMC virus and aR t._igll~ophorln ' i~ Ulune Bera.
Q An ti.EM.C and antig/1C<1lJllOrin..:tnt isN3wer e pre,.. rClI ;/1 t !l i.~ l~ hlJr :ll llrr I,y Dr.
Grnh am'AlI away. illti-E~I(: antibo d icS'{AE MC) wer e mlsed 11'1 illjl !l:li u~ IllIrifil.t1
Et\l C virus into Ne w Zea.ln.llt1while rahhits . An~ ig ly c:uJ lh urilt S.!tIl l11 was uhi,:till,'tl
by a: sim il:H pmee du;ll. using gJyc:oph ori,l; is~lnled ' (rum' h.~ llll~1l 1~(ythr;Il');i. ( ._< a'.~ '
Immunogen- AnU.,'EMC nutlbodles wM'lo h; IIs.·,1 In pru. htN' a ll ~j . I';MG il llli· ,
idlotypic a nti bodies. To dc tennlne if lhclie AI~MG htl,liIJUclil... wI're' hi" I"p;it 'nlly ,
. !"cI:ivc :lmJ ,l'llccific: r"r EMC \' iru~ , K"l ~ i l1l lll llllll\l i rrll~" Il , 1 ~ 1I "t)' III.~ IiI: It .~1
j ll lf~ 'Jlll lolc.(Lf'n ~ ll!t~'1 I I,;~ . ISA) ~II , I h :tl'lI\:t~gl lllill:llic lll illl,ib ihlll h:sIS\\,ru ' 11'1,..1
:IS described belo w .• T he t,lllhlgic:ll ."activil y l Ul ';1'l'l'ific'i l)' ' ut alll ir.:,1p ..,),I'f"i n
Ill'rUIIIwas dct~r.I~ l i'II C1 1 II; EI.ISA·n ilcl'i l,.. hll"III~ I:.~lll ti ;' ltiU II illltilii.....!1 ,;~;I, . .
/ ' , "-
z .e.r .r . Gel immunod ifTusioli tes ~.
Materials: \
.:
iii, Pt 'l ei db lws, J.!1illC"ht'Sin di:umLc r.
_,. iv. AEr\tC i;lllhu llC:l. n~1 pr,l-immune sern di lutel,1 1:10 with 1'11.":
~Ci!l_O.d. :
i. Solidified agafOscslorcd ~~ . :(C was liquificd by hcnting j n ~ l\.li~WWIl"C ·~H~ll . ! .
fot l to 2 mlnu tcs. Approxim:tl('!y 1.5 IllI ormolten ngnrosc was pil'dlecl illlo ,,':wh
pclri dish and le f t covered to ~t. :\t room t omper n f.ure fo r ;10to 1f, minutes hl'forl'
I r :'l ll srt~ rri ug to .(It.; (or n ru rtli'. ~r 30 minutes. .
_ ii. Six wells 7 r um III dinUir lcr ' lind 2 1lI .1ll lljlar,l wore punehrul inlo I ht" lOult,1
llgarnH' gd lIsing n cork borer :11111 th o gl,l- illsitll! the wells ""'lIS ff'lIIovr ,1 hy
s;ldiu l~. 100 .ug· uf I;lltifit.d virus '(an ligr..II) was.;u ltll'd : tu th e reut rc well. lind, uf
,
tile Ilvc surroun di ng \\'t'l is wils Jondcd with fiO II I (If 1:10 dilution uf all li-E~\(;
, - ,
inuuuno -or preiuuunuo seta-.O Il(! l It the f;urwil udi llg W(' ~If; t'llllta i ll ~1 unl}' I' IIS ns
a negative d illlt~ lIt control. '
. , i ~ i. A sil nilnr p rcpnrntiutl II":\S se t 1111 ill which th e Cl'U(W ~\: e ll ~' I n t n i ll t'l l i ll rn l~'Hl ll .~~
' . virus (PH!:!strein Ircm 'o ur 0 1'0'11 s tock] nud lhe. s urroundi ng wells wen! vxncfly as .~ . c
dt':irriht'd :It.OVIJ. AU I~ ('l ri d j~ h('s were illc lll~ ,'l~d iIi n Ill. ii ~l rhlll nlJ('r at.. :r; "( : rot
,72~butl rs ~lId the n examined for pr c('illili,lI lines.
';rl ,
, ~ . '




i, Polyvinyl 06 well na t 1x) ~l<) lll'i';IA llli\'wt jrt' pl:ll:>:;' (Co,;la r. C:u lllori vj:," ~\
US,\)_
, - - / -
iii: Scrum:..which con~is ts O.ro l l l' ro xj (l ;\s('-~ua L anli. rn.!I" \ II!,G (', 'uju Kal ,' ,( I I;:~ I ~'H I
-Co,), " . ' - - .. ' - , • '
v, l'croxiduse ~lI b!'itmt,. ~.it (Bin-Hllli ( ~(: ' .l ('<lllsis l:, ,a 'lwu ,~"l ll l i "u."-, O! Il' ~"l lI n ' '' 1
contains 2, '2 Azino·liil 3-(,tliyl ,I,{·HZlilb zolilll' sullflu1uat" IHIl an,I JIll' "i lil'T
C~lIlai l : s II;!O:r' T he ~ \; b~trnlc 'sOhIUUll wns pr"I IlU\',j nl:(·" rdinl!. In Ihr- s-lI l '~' l i:' r 's
instructio ns II)' mixing equ nl a rnoU l lf,~ i.f til''' LwosU!lllioIlS.· C' .
vi. W:\:.h1nghurr,'r contnins 0.05':':"Tw("·1I20 (\'h l in 1' l tS n'w" ,'u-I 'IISI
vii. GC~lcr':l l Jjlill' lll eu Jl I.;~ills O.orl'.'[, ' i\~'l" ' n :!fJ(\' I v) 1,IliS :l"" liSA ill,I ' I IS
- ,.
= . " ,,"
viii. Di l ll ell t. r(~ conjuga te contains 2(.';, USA in I' BS.
Ix. Blocking hll .rr~ r consists of 1'1',BSA plus I lJ~"'J horse S" f\ lJll i~l I 'I IS,
x. 0.05 M NallCO a ullCfer, 1)(1R6 .
n-:-G and 50 ul or the t1ilut.l'd virus WI'TCadded to ea eh ,well of p"hv inyl micru1ilrc
l, l all'~, TIn' i )l:lt ,,~ " ~v ('re illc'lIbat"d for 00 lIlii;Ull'S' :It :n "c and UII 'II su;rl'd
t)\' cr~j~ht. a1,I"C. Uuhound VifUS was r('/llovl'll'I,y washing the plate l~Ul'e '-n llll:~ in
T WI'l'n-I' BS. 250 IIIur bl(lcl iJig bllffN was-added to I'ad l well to hl<wk au)' sites
'wit huul bound vir us, I\u<l'll,c I,b t,·s 1\'I'f(' illl'ulJ;ll-eJ f" r no '~,inll'h'.~ :Lt :ii " (.\ Th e:'
I'bh'll \\' ,~n' -:1ga i n Wn.sl ll:l i three tinu·s with T \\:(,,'u-I'n,'j..
li. !tnl i-EMC vir us nnd Jlrl·jmmulll' Sl'rn. were diluted 1:10 in 0..0',' .';, T~v l" ~ n :W in
PUS <,onG i;ling :!t;;. bovine SI'rUIll albumin (USA) ~nJ5{1 u! 1)( .!il'fb l two rulll
c1 iluli;llIs uf tlu- 1:10 ,jiluh 'd :II11.lSl'rlI wl'r~' lul,II'11 lu t-lw w."lls. .TIll' I;b ll's ,w,:n'
. i fl(· u h:l l ('~i (or so flIillut('s :ll :17l'G, wllslll,ir ,lI'ilh 'I' m 'I'Il-.P US nl l,,~~( tl/tl ':1' t iIJJI''',
" ,
and riO !II !If' Uw cUlljUgllh: dilti l{~d 1,::1'000 ;11 2':;, Ill'i~ i i i PlIS was :..I.!i·,1 I , ;111
w(·11s.. T h; II.I:Il"S were Il g:l i ~ incubu ted ~ t ;ii,';G' f(>'r. ijn' llI i ll ll1.r'~ . i1 rll l w:;sll"d ·!.Ii ,-,-
,t inll 'll with T\vl'l' II~ I'BS,
blue-green colour whic h de vcloped jn positives W:lS d('h'd l'd hy a i,~ ,r l' :Ull ' l~ 1\1 .,i,!j
um u~ i n g a phot~lJlt'tric pl:ltl· .fC:l.llcr. Ucal/1/l1r.' o btnined with "r~iIlUl tlln l~ S"PIlIl
were rnnsillrfccl! ~\..; .h a('k gr4 1U ·~2 ":'I nti ,t('~j~ lIa l('\1 xerovaluo. .US.IUi!; immune sorn.
. nllY'l'.:1I 1 i ll~ illJllve ll:is 'ba rRII/ olln.11 Ic'vcl W('fc.ft;s:ard('d as Jlo::itivt-,
2.6 .1.3:-ttiSA. us ing a n tl. glyc o jlhori n lm mu n c ser u m.
In ' soinc expcrl mcnte aufl-glycophorhr serem WfL'! li tml l',1 lIy the ELISA
technique. ':"irst. gl)'<'~ ll,hor~1 pr red lJIubd c~lIs wh j~h"con t'ln gtycophorin, were
uunehed _to ' poly ~ i ll y f n;icrol.i!,rc plntes, 50 IIIor .gl)·cophnr in {diluted to .2llfl 11 K,
p'rot.<'in J>~~ in! il~ ,0.05 M NallC0 3 burrcr I'll n.G}; W:15adde d jc cad.l well, uf the
,n;j'('fulil re 1l1:lt1'S lUld tho plntca 'W'(,fl' i n cu b l\l,~d' f~f 60 'nlilJuh's :'Ii.':fIlC·and 11ll'1I
• SlOf,.\i ovefnight, nl ,,<Ie. ,
,. , -, ' 6y
WhrJl h'u r"ils wl'rc , usl'll the- w,·I1~ . ,\\:l' rl! lir~wn tl!.1 Ly :\" ,ii !~lll.l of !iO lll ."r. 1
" I
. ' \ ......
Ing /1II1 poly-Ltyst ne ( ~ l rn,s blJ()raluri~s lne. USA) in pilS"I.) eiu-h wt' lI nm]
incuhation for !'il !\'lIsl ~m minutes III ni\,m !"llll)N ,; lur" (El,~lpi n 011<1 I .' juln')',
I~. Red Mood-c ells w:t."'lw~t in PIJS Wl' rl' dilllll:d I" .: ("; IH','nl rali"n of or, x.'iol'l
c('lIs/tnl a.nJ 100III or this collSlI'i-I.(·ilsinll was a,lt\..,II" .·:,.. 11 " ,,11 . TIll' IIh l' < \\" :~,.
c"lIlrifugeJ fur IQ , minutes at,. .1000 qllH. ill \·u l':llt.:~ r, .:r I.", I Hin" I" ~ ;, 1 " "till
Il l t'nlp(',aIUf( ' llllll UI('n wushedth ree Iinu-s i ll \\' I I Shill ~ 1;uHl' f . TIll' u U:IIl:ll'h .·" r JIo''''
,in ~ Ii c wells were hl \>(,k l'l! I.y Il,Mi llg t!',? III or I , l ' ll''' i ll ~ lJlir'f,·r.
Then the procedure '.\' 11$ ('uu linllh l IlS ·th·sn lJ ......] i ll , lh. pr ••"' :tli l,l V; f~;'d i;'1l
.... (~ .,6. 1,2 . ) ~sing allt. i- gl}· (: ~!ii\l·,rin in 111:1\'\' (J r · ~u Li;E~'l ( : .5l'11l ll1.
I .
2 .6 :1.4-. In dlrect, I rn~unon;'OI"e~(cn ce . "
MatC!rl~ i9 :
i.:! % bovine ser u m alhueuin in i ' US (IJS"-I!IJ.~I .
ii. I Jl lI IIU n ~ scru III (:lll t i"gl,·rop lll.rin i l l: :lllli·i. li" lYl,i,· ~"rol l i l l »r . l'r'.. illlll1l1n'·
SNUIll cac·h· tli.luled 1:10ill liSA"I' BS.
iii . Fluore:'criu isothiur)'nll:l te {FITC)-{'tlujll g;ll\ 'd gO:ll ' u nti.nrbhit sI'r111 u · ,!lllIl\'!!
1:32 ill USA·.PUS (l\l ill's Ia hornlot i {~.IH• .• US;\J;
I.
i ~'. uo% gl)'c Cl~ol in"PBS (\·/v).
Method :
. .
suspcndcd ,in"I'US were incubated with ~ou ul o f hfunune or llfl 'i,illllUlIC ~N lJ m
d i1~tl'd '1: 10", for 1 hourar room LCll;pt' r:it u re. Fcltcwing ini'-ulJ:1lioh , tt;r,.;;.II's wen-'.
w~hc~ al IC:l.Sl th ree lin;('.s hy S;I.s I; e nd i n ~ inIJSA-pl\S rO';I'"'!'III ;·)' f~llt ri rtlv;"ii,, "
• rqr lI1JoUt 2 minutes in a I1cckm:1IJ tni(·r<.J!lIgc. 'l'Jr\'o riO uf, (If I:a:! nl/' Jfl~" ;"ill"
{'Ollj llg~h'd gll:lL '~nti"rllh bi~ 1~(;1 were add ed HJ~<1 UW't ll ll~ 's jll\' ;IJ ;llll~1 in. til': ;Inrk
lo r I hllu r·:ll room l\'ln lll' rn ~lt r c' , '1'111'cNls w"re wa-:lwol aV;:lil(III lon...l thn'" ,1,itH"S
-ju IISA·PBS and ~('sus l,e!H J ('d in"·IOUt".zoo ~ I ( :r 00':;, v;·I~· I·N,,1 ill I'IIS. A .Iwj, !,f
. .~, I. : . 1
(':'It' ll s:r. mp l(' W,tJi lfan"('fn' t! III A gla.,,-~ ~1 ..ll·· eud f'I O lI lll lll,, 1 ru r h 'lnH~" n c ( 0 III n
. . ' . I .
Ze iM 1J1Iivrrs:a1 nllU r ('!<l"t'lI r e llIil'fIIsrupt ('.I'l i,.,....1 wi ll i r,.t.! l1l1l11in:lt n r and :t 11ill: h
p r cs."-ure"m l' rt' llfY );l n lJ>.
2. 8. 1.0. P u rln t a tion or EMO v i ru e an ti_.enu o b y . mnil 1 •
c h~om.t.ogr~phy
M aterials:
. ) . ' J- \ ..
i . Vj ruS-~t·II ~ .trose eolem n -. ' . :. _ . _ :. ' ~\' '. ~~-
ii G,,,~uBn ''''';'''.' "I aUli.g~ IC '.~.;'",." ;,:"."" " .;, ~y ' '''~ ''':' i''''' :" " /' ~~ t ,
I l r (,'( ~ jll.i La l i (}lI or whu le' ~l'.r llm :I.'i ( I (' ,.; c ~ ihcd by lIucJs'm a nd Il:1y \( Hl~O). -r::
, , , \ '
ii i: o.02 1\1 5utJ'iU ll~ p hOliph a l t.' hllrrc r Il,i, 8 .0-.
i \': O. ~ 7 '/\ 1 glpl iru-- I I( :Jbu rr Jr I'll 2.3 ('(In(:l.ining 0.5 M NaG I.
. .~




This procedure is :l. mcxlific,l ion ur ~~ "nu·thoJ t1e.cribt·c1 IJy IhJclsIln_:I.!lCllI:ir / .
OO~~ A vi,u i d rill il r colu mn W3-" prl'p:lteJ b~ fil u p lin, 0 .5 /IIgLr IJurificc.l" EMc"
,·i tu s~g or ?NlJr~~cth: :'I t~ St'ph;1fO!;C 4il :1.<;t1 l's(' ti;~od (l rl" ~ ill ~IY r~1~ .•~t~'"·
:.!.5 .). The globulin Ct:lc\ iun (I 011) oCitnli-EMCvirus im mune St'nim (IL\I titrr 2 i:
1O~) , W;I.S add ....l tu . t he vir lJll·S l' ph:uoSlt, " ~h:'lk l'n rllr I bout ' :'IL rbOlll le llil l '~ ! ralure
. a nd rou ted overnig h t ~t ·1" <':. Tr;(' virus-S vphar cse wi th a' l~or ll~ anlil~ )(lil'li - lt' :\l;
. . . ". I . •
pnc ked lu j o a eo lu mn. a n d.. ~:L..h~d 511Ct' l'l>Sively w illi !)hUlip!ta.t l' ' bnrrt'r; with
glycilic-I1CI /,'{)lltaill ing NaC I; nnd wiLh Trilun· X·IOO iiI I'hnlir~h :\tl! burrl·t . .'l'he
,'u lulllc:o r ('adl w:':'..h WI\.: 2U 1111 co!lr('lcd in I IIlI Crad iull s.: l~LISA 1I'~ l s lI S iH~
EMC "ir lls' nttndu-d III po lyviny l mk roliti'" I lb;l~ were Ill. t r,:rnll'<! (llI 'I'lll' lI 'wn ~J;
: i' l ' orl1r r in dereeun ne l! )I:': hin ltliifnC~ ('l h" i t'1 " niHl ~11~ i ril ' i I1 tlr lil t' ;lIn i fi' ~I "
:l ll l illllliitos. Tbl' I I~t ' lc.i n <"' 111,:n(' n f t':l ~h wn s h "":l~ h l t':l~ lI rNI Ii):· lI';::-ul::t!.' I"'".:ll 2!l(1
. - . li nt. 'f lIt! Ilt'GfN' fir J l u fifi ('n l ~ I.I I W:lll "~'il:s."f'I I. t'1 Nl lUllnring EtJ~" ar li r il j- \\'ilh




. . . ; ~ ; ~~
,
'2.6 .2. AnU-ldiotyple .Antis er um
..2.6 .2. 1. P s-oduerlcn ofl;lan ti_~MC .antl - Id iotyp lc anflbodiCa.
M aterial s:
,
.f i. Affinity purilied anl j..I~~ tc I&G30libuJ io.."lJ(purifit",j AE~tC) .
C-'
. ii. Freund' s lldjUV311l~ comp lete ~lId ill('om l ~.ldc.
iii. Two New Zl!IlI:m d white rabbits supplied by the Animal C..w unit, F:wulty • ~
of Medicine , .~1UN. ThC!\c ra bbits were Ircm the li: U UC breed v( r:uhi t~, ~ :'l ' th~lS/ ' .;




i. Affinity pueilicd :l.llli·E MC antibodies wl'r~ dc te rmim-d to he hilJlo'Kicnlly
, actj \·c and specific fu r I ~MC viru s using the ELISA MIll hJl. t·fII..~I U l i li:l l iClIl
. inhib il~ ie;~. Aitout ,10Inl o r prcimmu ne b lood w a:; tab n. rrum the ear veins uf
two N~and whit e ubh iLsbcr~re Ibey were injeclcol ~uhcul.1nl"Ou:l; wit h 100
uS: or d(jnilJ purified ABMC an tibodies emuL..irie<!.. ·i'n :111 ~ltlal volu me ,;f ;r ~
complel~ Fr eund's ndj U\·Anl. - ".- . • , .
1'[ .
ii. Three weeks ,Ialer , 2 m! or blood WI\.<i l nL; h ('Ull} Ule rahhil.oi; and ti ll" serutu
1V3S' immed i:ltcly screened Co r Rrcs("Ut l! or :1l1 t ~ ~MC nhli-i, li" IJI,i(" l\ b lihu. l j~ .l lr
the hacm3gg lutinalion 1<'",,1. Then an intra r nuseul.u IHi"sll.'f 0( '30 U( tiC I"Uiti"ll
hEM.C IgC in Frel~d 's incomplete ndjuvlllll wa.. given to til e ral, I,i15nnd llll'y
were allowed 1.0 'rt'Sl Cor n ll ;)t1I~ r :J weekS-~hi le 2 ml lJIi" JcI .~:I l11 l ) l l's were Inkl'll
e!e pYweek and scree ned for ll11 ti·id iu(y!lic a lltibodil's.T wu int ramuscular hll/)sll'r~
. or30 ug of {gO eeeb in Freund's incomplete B,ljuvllnL WCII ' Kiv"ll O il ~Y I; " ks II~1l 1 •
o. T ell days eu er the n inth ·w("('L.lhe tllhhit i. were BlIt\~"lhl'" i 7. ,'d IIY" iHl,,, rull Sl ' lIl :t~ ~ \.
. ... . . .
iuj('dion or '100 IIIg\/( I\ clam illc nntl Illt'tII CJ d"hlh loy f lUllia t' IllllU'l ur'l'. SI'f Il '01'1'("




. '.... . : ~;
·.' \ ';,; :1
I :
. . ' '
IU~ I. cells grown ill s uspe nsion ,\'~ r~ washed once w!lh PBS 'jCa-.f\lg Iren] ~Ul J
!( 'suspl'udtid in rr~h IU'f\li· 11l~ li;;lfl ' [see a l ' l'(,lH{~X ') a~ " ~ (, I~Jl l't' I ; l r :l t ion "f ~ ):' !;)fl
cells per 11I1.. 'T ht'Sl: ('1'1Ii> were, ineuhnf.t!d. , y.:itJ; ' ;!OO: IiI o'r :lllli-i<li"tYIJ'ic or
prclmruuno antiserum ro~ 30 'lI1 i·uule.s n,L'r.n?1ll jcnrpc ratu re. 1"o l l()~Y i llg' i n (,u l: ;~ti;J ; 1 .
the ct;lls w~,re spun ' d~:lW lI ':l.t ~O~O;pni ro~ :; n~i~ ~lCS l.Q rclhqyc excess st!nll~ I , . ~fh~ .
cells .worc r l's,us~l' ill.l cd. \11 ·~OU '1I1' of IWf\1I lllc;jiulIl II;nd .100 .'u l .~r..d llllt,
prc!'nr.nll(',n \va.. ~d('~1 19' 1 !1C c~'lIs :Jud inl;uhaJcd ' r~r :30 lIli ll,tl},~S n.t :4~G,·l) i.hIClli
:( :Ll ~l l i~~I\IQ ,WII: ':Uldi'd ~ (o . ttjlu l~(: 10 !' 'x 'ior: ';'dl< ~I:r .;JllI . lI il.;I<~.l i ~<cr l ~ ." " ~\. (" r;;:­
Incubated ror :r.t lui'!rs :it :~7 °c..:, 'Infectt·rl cells .iu o,llilhor.wd l ·lllix'l'c.' r-ulf.ure'wure
~;~,:i~~,~:,~::,~::;r~~;~~:::i:~fE:":;:::::~;:1~~t6;2:~:::}::;;~',~~ii~~~::' ::'::~:;: : ;~. :
nlolll',,\ ,:itllOlIl '\'i r'lls ur tlllti l,;ulirs) worv.in~I'l dl', 1 {\ l~ . til (~I! ' .i: I,i ls :\\' ;' f( ~ . ;lls" sl:ll ;I;:,1
with i~)',;an' ''It.1l! nud ·~~ a lll lll (,ll . rll r cI,lI li; lIC',I.I.: : •.: ': ' . , . ' , " '
":lt O.2.2. i~hlbltion or vir-us idf«tion~Y antl-idl~~r~ic a~tibody t.!I~ou gh .
reccptol',.blockade , J
': Mothoa'i. • ( .'
;' .





2.7. ·rol )' '.' cr)'"fa~,i.~'<GcI B1cc~~~l1hor<~is
I'ol}'ntlrylaillitltl ~~1 electrophoresis WJ\f;EI ill the pn'Sc 'Jl , c '<" 'lir :;;ocl i ;~I;1 ( ,I .I ;dl';'~' I, . '
sulphate (SD~ I wn.<;:Jlc~ro·r rnj,'(J nccOrCIi'Il!!; 10 1" n id l :JlI k ~ ' <'t'lIe (Jtl711, ;'l ~ . 1.:H~i·u r'll ·li'~ ' \ .":'
(W i D) u'si;;g e~l h(~r~ ('}' li nd ri!-'~1 ;l,r ,shi iJ gd~, . ' ,
·1' I·C..~AolJ;, ,.A;";;'!Od4q·.~ , yl'''';'10. l :r, ~ N. ~" "H'U'?"'; ;'; Io ;,.",r)' I ",,,;j,; · .
(Bis), i ll" 100 ml dc·iollk;1'11 \,'ah'r, ' \ ., ' . '. .- r, ,
. ' . " ' . ' ' .. ,





, {bl ~o X b il rr~'r ! ~J II 7 , ~rro;: t.:l.~ nC<1 l "~; T~ iS (-10 Inl), 2 M ~~III ~.·i·~ :l. lt· « ((~ 1II 1 ) . · .
0.2 ~:I ED'I~A ( 10 mit. lltlj... ted to ...117 .1 ....i tll eeotle ndd nri.I III:l(I~' '.11' '\"t'\lllill' tu · ...;
· 100 ml, with (h'illll is~d ....:ab-r.
'.' ~. . ~ .'
: tv. 2'X'Sll l ttp l~ huUl'r ~l1Isi ~l s-or.I"l'. .sns. Iii'.''', Sli..r,~.·•. IU I U ~! 'I'ris-'Ih ·i li .~ I "i,-.
I'm~~ .I: I)TA.(piI 8) ntnl ' ~ II I~:~ 1 ~Iith iuthr\,ilt ,~ .( I )T~i . 1,1 rlll l\1':" ,w':I1I':1li,,,',s
. v, Trnd. ing dY<l:.JO..'ugJl/Ill'ynouin , " ill ti~.iu lliSl..1~n "~f.• _•.~ .' .
""1,)0.5% 1~7: 1 t" 'i""' h' I'.lI 'J·" ." 'j""h,,"(: rl-:~ II-:IlI " " " "
ii. Ell'dr( 'J~ho:ft"':is, . l l u rr~r : 10 X hllrri'r (100 1111 ), io':;"s.i)·s i I~IO IILII: :,I;.i" lIi",·,·I'
water (BOO n.I ).. " ' ' . " I, "
iii ; '·~~I, ":" 'c ~ I :L~: rn ll ~:.,;t1~ . ~.k;: : ~.n.q , (~.l ~i':"" :i. lI l1 lli llll~ ~ H ! ' i...r ~'d;~h'at.I' ; .I11' l . · U .C I~> '~·" '" ,
. ~r~~{E.D (fu;"al C~I! rl'. li l r;,~i.(JII~ ) .




.. Method : . 'l
"" '. -:~ .". ' ,'
.. .....
I ..
: : ':'. '
:, .' '. l T !lc ' gr l WIlS prr lJart!\l 11)' lllixi'ng ' Uil', t'unn 'lIli'a ll,(! ';1,N,\.: . J;itbll i; 'lIs ill Iii,; .
.... r(; ~ lowing orde r and p'rol:OrliuJl>l: Cun A~ IIi.'1 ( l ..Iml), 10;X: ":;ir~l'f ' · ( ·;:'.() · II~ I ) , " ;":" ~
, SDS(1:0 ml], dci~~ i!l('( 1 wntl' f {!i.'i "IIiI}; 'Uit;:, aiu'llltJlli',11III 'N1i uII ;'h~ ll~ (1 .0 1111), (;.!"
% ·T Er,·i EO (O.S·,ml). Th~ air 'W~' ~~~ ll'lI l\t~ h OI1;"thll ' ~ Il i llurc rl,\'" '2'....; '.r.'lililllll i'1l :
':' ' . ·n!.· room (c~lpct~lU~O and aho~t 8:5' u:I .:r lh;(' ,ni~ lu rc : W:1s · l ;~ II1i.rI: r ri.~i l : · I(J ~ l :;.;~ · . ' ·
i'ubcs (10 c~p in . l~lI gll; , . 0.5 C ' ~I , i lll crua l '~Ii:l I Il I' hl(1\, E~ch ~~llll l ll n ' ,", ;~~ ~;v l: r l :i i; I ' .
gentl y. with , g;l ov~r ln)' ; ; nir :lefl .' lo :oland ' al i-ilillli l ~;lIi ;;'r ;~; u'rl'. WI;;.;n
pu"l~mc~iz~lio;1 wn!l cOlnp l t'l~ ( ~l.oO,!Il ,15 m'lni;(l's): ~!;C . 'iP II~ "e ~I;'c ~" ~I'l. :wc rt~ ~ i ;I 'lf; , I ' ;
wiiil :l.boulO.5 ml ~r clcchnJlhb;~is · bll r(l'r . The S:;'I ~ w\'r': tll,',; 1;~r~ lt l :l' la;1l1 r' ;f':ar ':




.. . ~ . . .
ii. ~a lll l, l l'S we-re i lTl' fl ~'rNI r".r " I(;' 1 -'1I0n'S i~ ' hY' :td,linp;tu ' ;',1'111 a ll " ,p~ ;l 1 \·. !!I, IIll '
I~t 7;~ ·~:l~llpll' lJut~"r aflll :tllllUl r, 0.1ut II", I~:l ~' ki llr; ,I,-r: alltl inC'ul,ali llJ:: " . •1~"C:
·r.,r 1!'"! "30 minut es lo J1r" ' ~ '\Jl (' n ...lurl illh IIC ,li"ull' hi.I,· l... n, l~ I I~ IJTT :111.1 I..
,Ii!'>o;u(' intl' 1lll'llllJran' 'S. · ~al1l l,ks ('(l nbj ~l i ll v;,lIa lts "-'I'r l' . li al~·l, ..1 :II . I "~ : ' 1\ "llIi!:.I;r.
The , " :l IlJ I' ~ ''!I (.aO Ill/ ' u l~•• 1;,·11 ~. I'l" 10 .:.....1 (luli . 1111' l,·I~ all.' ,:II'f' l t",.I,.. n...;o; 1\ 1I ~ J
r':l rr i~', 1 tml :it C'1.n,.t :lll l V,!11.1r.'· I':-' v..11 "1 ,...i llll',; .·II...tr " I'h..r....i.. ''' lu il' lllt' lIl " u l,pli" .1
II)' Hl.rhl " r Ill,.l r uIIll'III" (S~'ath'l . ~ 1:-',\ . ' • .t • •
.~2 .7 .;.{Lacm"~ 11 ~1I1tcm -.
Md~r1a l ll :
. . ' . ' . \
(:I) ;1 X ulJPcr 'fris (0/ 1 M) ,hurll' r, pl l G.8 ,clllll,a ins 0.\1 -~ SUS 1l1ll1'.1g ~'r i~ ii, rIO
Ill I ih·ioll·i..cd w:\lc r . ,·I~b·c solllliQIl W:l~ ndjus tod 10 I' ll n.~ wilh ; ~l llC I :i ll ~ .~ I ' ~'
\'I~l lI ll :I! ·W :lli ·~ I.~d~ up.to I~ 1II1.wh h d('i~nisrd wnter; . . . .
, . . - . :. . '.' . ' .
(~I) ·I X luWN T ri.. ( l .r. "'I) hulrcr . pll .8 .8 conl:l,illl' 0.2 g SDS :ulIl. J!' . I:i g , ' ris ill.
100 lUI J riollis<'i!' wah·r. Til c s clu l jon was adjuslpd tA.; pI! 8.1:1 with " M I WI d1ll1
IL ~ volume wa... ll1;J~ u~"I~ iso1:11 with t1..ionised waLCr
( '.. ~ ' . , .
(t) Sample b!l(fI' r cu;,sh;bol ·1'!lll dt'i~llised \~il~C . I 1Il1\ !" "'I T;i.'1 · pIl'G..8, ~.R
1111 glycerol; l. e'--",1 10000t liDS, .~ . 1 lUI' ~-Jnr rc :lp IPeUu, IIt11 :Ill\f 0.2 lui ol 0.05'/0';




i. S!Hck !lolnl iun....
(tl I30~,j, :l('l )~ I:l-m id l1.rODl:l illillg: 0.8% Oi~ (w/w] (ar rylamidl..n;S}.·
,'-'









. rv. EI('drrJI , lll in~ i s IlllnN omt uins :I ~ Tri~ . III ~ ~I) r i~ l.l ' :11.;1 I II 1:' :-11;-;.
,1i...""h·t·.1 ill I li(n' ••r i.Io·i" Il r.:...1W:I" '~' '¥:
Method:
• 'fIl(o s("~) :l. r~tj ll:;; P"wN I &:.I ' ~ \ ...~ · 1'1<' I'~ ~ , ..1 h,: llI i\ ill f,; :..: r ~ b tl1 i. lo-- lI i ~ (:1 :1 illl)' .
lower Tn.. huH" r (:U, mil , .11·llIlIlst ..l.w:llt·~ 1·1.11l11). :llIlllll"llIlIH 1"·""IIII,I" . I' ·I:t:11111
:lnd T I';MEI) {s .n III). T llt' &I-I milt; l uro'wrc- .1.,, :>""...1 rur !"' m illlll l"'; :thlllli .'I'I!". ,1111,:r . '
lIu." bd mixlure wns lh t' ll Ira n...Ier red In gla..... I ul...,. ( Ill t"1ll ill 1 1 '1l ~ l h . lU , 1'111
i l,l tcrn~ 1 di.:l.llIdt' r ) ~ llil 1:\)'l'fl'tl with Im l :Ui~1. Wllt'n·. ' ".IIYlI l'rizalillll w :l....l"lIU;I'I,.lt:
(about. 45 minut l-sl.. till' Iop or the gt'i s.,w t'rt"ri , , ~....1 tl: n'" t i 1l1 '~ with (!I-jun'..,·,1
water nnd oVl'ri :lil l wuhu.s 111 1" ur the iJp pi'f~ ~l · 1 tnixtu rl' whil'h eout nins ;11)":\
' . acryl;irn id t> (O ,~5 ' u;il, 'U;)I,J!f 'iris ~I ll rtl'f , ( 1.:1 ' w'I), dt-i( ' I ~ is, :~J \\ah-[ ' ,Ft llt, .inl),
n lllln~ ll j um . pl'fs ulph'nl t' (:.!i Ill )' nn'!' TE~lED (5 Ill ): 'I'h .1 1l1:1,,'r ~I~, 'w:t!!,1:1)'1-, ,·,1 .
~Hil; 1?ll t1\1I01 :'\ lIcl .,I;, l\vt' ll ttl sd :; ~ 'Wtllll tcmjw ralllft' (all"ul. :~o 11Iili\II';.s) n (h ·t •
.which tl;e toll o r t~ gt'h;" were rius.t;;' _sl-v('r:ll l iint'S ..... jlll tl , · i"n i ~...,1 .....al,·r. T Ill' 1:., ,1...
w~,e-~seJ inunetli:llt·ly toIlfCf l'IIt.: alt(' rtl l~'l lI ill 1',uH.·, ·!,11 loy .Iirrll ~i,," .
Smuplcs were pr epa red r..r dt'\'lru) ) I I~ lrt's i :'l b~ :I.ldi ll·" a ll e qunl vuhuue -til lhl'
', ,,"~plc bulle rol1~~'''' by ",.; {.~g Ior r. m;,," ':", I '~«l "', ; , ,, ,,,,~ was ; "';" , ..", a'
', Cflm'l:ln1...\·o~ tag_c (i s vults) Ilr>t3 mAlllps/ tubt ~"I. ' . •
ArLcr clcdfull h~r.:s is. Ih c gd s·-..... I', C s tained ror (':> r1,, ')lay ~Ir :lt .! 'J.~i ll g lI ll' II.Ni,,<Iic
acid.Schir[. (l'ASI ' lltoc t'(~' ll rli ' Wai~~:llI k i'\ er ~ I., 107.1. ) nm] ro, I' r'lltoil< ..... ilh
C~Ill:lSSielJlue . ( I-':\irb :l nk:s (:~ n l , - 1 1' 7 1).
~.7.3 .1. PA.S staininG, '
Ma t e r ia ls:
i. Fixal i\'t': 2:Z 'Uis'' I,ru).}I:I1 t'uhtll (~·r1tl 1 ':I l1u! l. W";, ;I",·li i· :tr i:1.
.-~.
ii:O.!j~I,t'titl.lj(, lI t"itl.






vii. s {"hirl' s H'a gl'n t was prl'll:lrl,.1 by dissoh ill\';2.5 g or lJask (Ils<, hifl i ll '~IOO IIlI ' '
,r distill('d water nnd I~INI 'a ( l d~ .'j g or-sodium lIwta.h i ~lIl lJ h i t l! and GO ml cf I ~t .
-li e!. Th e .sclut lou was sli m' c1 Icr scre rnl hours nnd then dCl'o lollri1.c,] 11)' adlli lig
auoul' :! 'g or nctlvnte d charcoa l (F,isIH'r brnud , ;1] SO . I,~ ;Il,'tI No,lf.IT:A)wltill' 1'otl ~~.i llg
\:uhl (ijl"c~ el l.
I.
'. . . -
Gels w~'n; tl·m\'wI·t[ (rom the 'g [ :\ ~s l,ul,I'S a'lIll Sol1~ \~;J ill ri )' l'I l.i V ~' (uf ; tll.;u r s.a~
room temperatu re. FolJ(~\\'i ll g rixatio'll the gl'l:;wcre: sl llilll'(~ 'in ' test Inl'('s
." containing o. r, ~'il periodic acid rot another :.! hou rs. :O; ill~s" ' I IJ; ' ll ll)', th~ ?,.]s (vl'r!!
.:':::~:::,~:,~t,;;:li;,:: ~~"'I:~:':~:'''' ::::;::.~; r:: ;, . :l~:"r,~~n,:~,:~;,. i :"~;11 ~~. :";~'; :; :
minutes. The gl'ls WI'H' UWlI 'tr :l11 s(rrn·d 10 tubes {"(l n l~ i lli ll ~ . 10 ml (Ir Sr-hifr's
r:::igt'1I1 a nll: !l'ri. in sl,aill ,;l'n; rlliv,ht :II ,I"C . .Ar;N slai nillV;: Lhi" II,I ' ls WI'H" putfu II
ffi'tlok (,U1\ taini llg Na:io):!o"r,l llC;I ,;";Id \\'Ilshell , (, ~; ~ ~V(,~ :(1\ hrJurs: 11 01.;1 ti l" r j ll .~ ~
solutio n ra'ilt'd toTUrfl\;ill k III1" n a.lJt.lilioll or r' ;~Ill :-'I < h'h )' ll, ' . '1'111: stll i ll"I!,V,,'ls were
, storcd nt ,lUG in 'st:liuillg I ll h l'S ,I' (Jllt ain i llg Na " S. IO ~/lIC I .' '
. . \ .' - . ,












..•·1;.':'-, ~ ,. .
..: . - .
: Gels wcr~ SO:l,L:('(j in rualivc fur 2 I~u llrll a nd \1u-11 staill('o,l ill 1)'ll~"';: C•••I1l:t......j l ·
blue ro~ :! hours a.t room temper at ure. Al ler !'l:lininl: tin' (;rls \ \','U' tl~;ul.llllri 'I.•1 II)'
w:uh ing :ll ~'t'C. \('hjlc "ha killl;; fur sCH·n .! h UlllllO ill ,liH t·f!·IIl).,,·II;lIll:.' ''' ..r
'tlosta in;ng'solution until the background b~'lIlic elcar, SL:1i llcUgl'ls were ~llI rt'l l III
'I"C inst:Li ning- I U~c:.s cunl:li nillg d('Slit ill ill~ s" luliclll.
.: 2.7.4. Jmm~noprccipitaLi~n of r ecepto r ma terial fr om dclcrg~ nt
~olubili~(!d membranes . . .
. . . . : .
Tr it iated '~~mLr:IiC p rl" l ~:::~ liUllS (2 x h( l~ 1.5· x 101; ~ Jl lJI l, 1 :11 1I'1I ;~ 1 I.)' ,'Ill'
\ Ilcrilloalt..NaO(:tIlI.. h.'t'!alliIIUt.' were su lul,ilizc.I . !lI I ~ mM :>< ..1;11111 . ;1 ' '1'\~'dll~i :l h'
· (fina l ~ccnlr:\lioll ) nnd 1!1I'1l jn('ulmh.'(j"with 110li lt u t :llIlil....I)· Il'ulf;' I" Il ~ 1 r:,lollit
en ti-Idiotype, .a.nligl)'cupl.orin, .or prclnuuu nc " lOl~r u lll l . rur jJlu'-'lim u nt n"II II
h'mpt'rMr(,t•. -50 ul or Se",i;:lrosc prot e]u A (!llll'plh·t1 II)" · l'hJH!ll l\ ...n R!II 1 lUlt '
prote in Alml in O,{J.~u NnG) \Yl\S IICX~ nlltlN j atul i llC' II"~ (I'(J 1ur·:.! h,," rs· :.1 ro..,n; :'
'a ~mpt'r:l lu r~. Ut':ltls were rollt"C(~'( 1 hy _c{,lI l r i tll ~ :t til' ll ill :'lB....II1II ;1~ 1 !"if",;,r'IJ:," f..r ~
r- .flillll({':'i, ·wn.sbeJ. three li t~lcsin ~uluhil i%:llion .JHlt~I' r (O, ~!j~t N,,"i ll ~' l , n'!"''';,.T ril ..~,
X· IOO in 0.02 MI,hosjlll:'l c IJllrrt'r 'j,1I IotO) :l1ll1 1Ili'1i twice ill J,rlflSl' l,:.h · l, .. rr.·, ,;-!
s:aliiu·. T he 'rc.l1 c ls · (~lIo iJ l 30 ul) were llI.i :u~,) ~' i l h :III 1:'111/11 ',:" llI lIlI' ,,1 · l.a " ~ 1Il 1l1 i '
, s:lInjllc 11IiUur :anti boiled Ior !j llIi lJ Uh'S.-~rt,~· r "lJilill~ , the /IIi,dllr~' \\:1" " ,· u l r i rll ~.,...1,_.
:lgi~ill ! ll:1 Da:ckm:U1 mlc rcruge rur.2 minutes. T hl' sUIH'rn:d:m ( \~ n."'(," Il I" ·.l i'oI ~'ilh
n. plpc tteaud J ul ot thls-snmplc W:\S counted using n liquid ~'tj n l i llaliu ri sy~ h' llI ; .
' lILt:' r~~ l o~ the-sample was nnalysed hy eft' ci"l; i·) ~ lort'~ i,~ <I ll Ii JlI':;, -aer)'la.u ;i ll; ~ I'll,il; ,
· gel .using -.th.l! ~:ncm~ ll l i system (~t'C ~~~ljU ~i, 2:7 ~:!, ), i"u~~illK r.l;l ~ir, ~grap l.~ , 1I ~) I ;~
· l~nh n llcc (slipplictl .IIYNEt:lf Il('cnrdillg l.o.-t11c sLlJlpljd~ i t1 .'1lr~l cl i"II1 ~ , fh i,·,_' ~" l~
' -' w('r;~); IH)S<'<I -~l i';:O;CI l\k' X·OIlJ~L Hi~ 'fi lm n(' -70~ '( : rur ·-r, ~l'l 'k'~. M IN ' ('~ "t ~:UI ' 1111', .
1iI~1 WAlt processed nc~,ftlillK ~, ' th~ procl'tl ure~lIl'Plil'li ' l ;y 1\11'I:aL h;h"';l c,~; "'1\.1'1•\, " . v': _. , .' "
, \
.;,.;-.. .
' . box coutaining Kodak tilm~ l and then ) xamilled 'visu:L1 ly roc the pres ence or .
ausence'or bands.
2.7.6 . En zyme t rcatlDcn t o f mCfII, b ra.ne p repa.ra ti on s
• Met.ho d:·
M....llIhr·OlI' Prt'p aral i~lls uoo Ill]. or Kr ebs , 1I:' (,'l , (' 5Ii:! .nnd red h l~ )m l ('d is
lnbelled by "tf!c Jl('riodfl,lt..Na ll(11111 technique, were ineubnted wit h :; , III 9r
lle ura ,,; i ll , i d lL~e (ac'tivit}· i HI/n;'; IillW!ip,1 Ily C:l llji."d l t,lIt. llt'r i ll~ C"rp., US'" ;,r
~O"~ I or ~% IrYIJsin' (857& I ~A I~I.~ llllils/m F; ~-" l i , l ; ~ il'. lII a r ro.lr I hour ,al 371l{ ~: ~ nC' r
, ' i lJ(, :l; bnt i{i ll ,, !,a l1; l l l~ were :lli ;I:~d..ltI all equa l volume or Lnt'lII!nli s:lI ~i [JI~ , hu rr" r rino!
run 011 1\ Sf)S/I'AGI~ ~t: l :'\s tlt'S("f j he\I .~,lto~c i :il' e t .7 . :! . I . !"ullnwiug 't" " (' lr" I ;!u ! rt:s i ~ , /.
the tube gC' ls were cut .lutu 1 nun Irnctinns. (using 1\ 'GiI:<I ,n RI·lfuHt>r )· 111111 th r."'" .








s.i R e cep t o..=-":S~:m~:,..,_".",.."J (
3..1.1. Prop~rtie8 orE~C vleua-Scphercee column . '. .
. . . , .. . I
. :ro determine.'how'crtic: ~'lIt.l }':l':r"IG virlls,c::Ul be l'uvillt'nll y lilll. '~I.! ~o ~i' li l~ :.lf"~ " ,/ · '
311-nlllillo acid Inbt·lll:d .EMU virus .of kno wn ,'cllIliolll'!h' iIJ WlIs , "i>ll I , I "~ 1 1o,cya.n~)geIi UWllli ll~'adh'n(cd CJl.H(·phn ~tI!lc .iB as cl~r r i i;l' lI ill ~•.t'li" l;··~ .r.. ";l'Il"n
lI~c .lotnl Iahd lrd .,\·irus-Scphawsllr~llj u~nll! w~s trausrl,t;,·t! ,"tn ~ viul' l · on l ~ ~ ll j ll·V.
scinl i ll.:!!i~uid and counte d (or ra dil'lu:tivil):. Ahonl ~o' ·i. or 1111' ratli ,c i:idi\)l )'
remained ·<.'o\'IlIcn l~IY lill·kl.d ' to lh ~ S~i)ha rost! (' \' (', f :lr~ ~' r ' \;" a~h i n j( with Nni.(.o;\
buffer pf l g.3. and sodium acctnte buffer pll ·1.0 ('~l NIICI. . '
. A non-lnhelk-d vlrus- Sepha rose cunj ugah' was Ilrl'j>:It1'd:wd t ra lls!,·r n·.1 itl lUI :! '
r-,.J sodiu m phospha te 1J11r!~r [III 8.0, 10 a 0.7 em 'i;lli!r llnl dimueter ,l!:la.o;·~;II - .
1'h'e v? id volu nLn'6f th is coh~ Il Jn \';a.,,: .1 1Ll1nsdetonuined II)' tlpplrillg, l 11I1 " r,o.:!
mg/ml DNA or 'I ml of n solution colll,nining 0.1 mg DNA, iuid 0.1 1lI~ nIIN l lisi ll~'
(fin:!1 eoncclIlr'at iulls) to ~llC colum n, an d nlraSu;i llg UUf :l.1!s.\Irb:uu;e (at :!UO1I111) h f
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E~IC virus is k uuwu 10 ht' Illls l:\ ll!t·, nml los{'s i15' ;nf"I:Ii" ;I)' 31, ;I,"C in Ihl'
presence of halide .ions h {'l w {'{'!1 pll r. rmd " (§ p{'ir , I D 6~ ; Y(l llil~ , I fI~OI , nl'{' ;U~C ,
t he procedure ItS;;! to couple E~IC vi rus to ,St· l' h a rc ,.~{' ill\'"I ,'(,,1 soveenl nllt' r n l!I.,
w:1.SII(,'s in Na llC0 3 buffe r pll ,l.'l,a Mill sodium tin tah' ,hllrr"r I'll ·I,U nt r".. t11
tempe rat ure (:!()..25° C l. il W:\,S considere d nt'{'('Ssary n! tho l,,'~i llll il1 ~ j" show til :,'
vi rus li ll kl~ 1 to SI'Jl h:tn ll'c II':IS 1101 il1:lt'l inl lt ·,1 n" r W:1S its nl'ili ' >' ,It; l,ill,1 r" "" I""r
" runtcrinl adversely nUI'I'le,1 by tilt' pil ot ll 'll1l11'r;l l urC1 al . wh,it'h ti ll' {',,!lLnIU' Il'- :IS
prepar ed or stored. Sl.abilil)· uf ' he virm:·St'!)!la r' tse "ulUUlil 1: l'l \I""'lI plL I au. l X
was exa mined by~irs l wn~h i ng the column prcpnred wil.l~ .:lll . lalll' lit'd \'Im." : 11
room te mperntu rc with O.lJ ~ 1\1 ,p hus pli:l te b u ll er pll G.ll nL :I Ilc w rntr- or 0 .;1
' ml/ min :11 111 ri~' ri 1 1111 rr:lctio ll ~ ' were collect ed a nd c(lillll l',1 rOlt rndi' lar li"i l)' .
S uhseqIH·I~t.Iy the column was w;~hcd with phl"l:"l' hall; llllj us ll,t!' IOl 1'.11 5,0" ,I.( ), ' :1.0,
-2.0, 1.0 and 8;0 res pectively, :uid rrad inllS' (t i\t(· I 1111 rtat'limis ror (::\rh I ;I,I I~ w'l " rl ~
:rollecled and lJI:-t .sut c',I' fm rudioncl.ivity. Th en i l~i l1 g Ul\' suni« \'i t ii ~ (-" IMIII,1 ~l ll'
experiment W:IS rr-pcntcd nt '1°(:, I\ lmpst all lln' virus n-uurim-d 1'c) \': t lc' n tl)'~~i l1 k ,'c1
- to ti ll' Scpharcsc (fignrr , :!-~ l and wl~t' n the column wns h's lt' l! fur its uhilit y to
hind rndiolnhcllvd gIYl'0l'ho'l'in ({(·slt·" by. ~h <, I' rlJl'I',l u r'~ \l;·....· r i~!t.l r Iwl llW)"
:oIllJI'Ilrc\1 10 a similar \,irus-St·I.!I:Irns{' "011111111 \,'lik h \Va.s lIul ' suh jl 'l'l ,'t1 'Ill


















Fi g·u. e 3~2 : ,mt.'d :ur \·:nitJlIs pll hUrCt.:"", l '0' ) .
...'C nnd '0"<; on I ';~I <; ' ;r'" <""1,1.41 -,
. . 10 Sepha rose. A :l1l·J:lht·llrJ ·
virus·Sl'phnwsl' columuW :l !ll w;lslwtl with •
I'llosl' h:lle nt vnriu ll!O I'II .Q a nti lilly v)r lls
n']('n"t'tl was <It'h-cll-,I hy 1ll1'llsuring




. The receptor .l or E~lC viru s on 111 1113.11 ""' J l hrul"ytt'S
-...-
f t' j " Uh,,1 h~ ' .I.,'
"
gly cuph~rin A (Allaw Ay "I "1 1 . ; " .I O~G).. T~ d~It' r1n'im: wh ..t he r A ViTlI"' S..J!II:lf......
column can ~in\. t he ' t",J (" II reeepto r, ~I'· ..(ll'h l)ri ll· W:\- i .· ~ l r:l.d l...1 (f, '1lI 11'11 11 :\11
• \'r r t!lfU("y h' 1 ~1'lIIh r:lIl cs (s,'" licdiull 2.·11. i:l1K-1I...1 I,y JII-a"r ly bl i" n ;u .,1 :! II~
(Nluivall;lll to 3!tll.ul :.:0000 t"1>lU) ,u ( r :ul iublol'l(.,,1 ~ 1,. n ll.ll' .ri ll \" :1S a ,IoI,..1 I" :l. 0 ;'
n~g E~IC virus Clll ll ~1O in O.o-! ~ l j,h""'l'h :lh' l.ouU.·( I'll s.o. AUN ;1 11"\l i ll ~ :1(1
.m iilll ~t":S rcr :i,IsMI'lioli l u",t~" c Ill:t.re, I!lt' C't.,IU.III/l w...~ 1\:\.,111'.1 will ,' 1 1 1 1 ' ~J , I , :a "' .
· burr"r until unbound In :lh' r i ~ 1 WM fully rt'!IIcl\'r-t1. TIa"1I li l t ' rolunm ""':1._'""':1,.111..1
· with ' phosph ate bu rr,' r fOlll:Jilliilg O.:! ~1 Nnel ·(" II" wI·,1 IJ)" lh \~ !>:I l11i· I.,;rr,·r
' ('on l ::i ~i ll g O,r~D ri .e m~l' Triton X· Hm, <..:htlJIIlRloR'r:,phic ~ 11II s" W<' rl' IJ"rfurll lt',r
301 flo w rll'h':; of O'~ 1Il1/lI iin hl .:u.JIIl It' ll1i'N alilrl1 :II~II (r:1l'lllillZ M I, 1Il1 - " '<'rI'
.~o ll('cic.(.1 Ior r:ulil)nr ti v"ily lIi \' :t..~lln'nlenl~ , '
· 1 ~
011 average, the 10t:\1 reeoveey I,r m,li"nd i,' jt)" w:~'l llhlllli i t-" ';~ nf l llal :~. lc j ,'t I . ltI
the COI{IJll ll (,r which nl.ulll 2;,':;. 'ur ti ll' rl .t~\: ('n'~ rn,li';;II:li\i l,:' WIlS u"I :r::' :1ill:',1
oll ll lt' ,:irlls-St'l lltnrusl' cululIIlI 1I'1':\k I, rj ~lIrl' :t.:31
" , , . ~',
while :'.·1% W:LS rl'l:liurd ·:I/I., l'Iuh.,.J rrlllll lIll' ('UIIlIlU' witl., 1''"''' 1'1.:, ,,, IntJr.·,
colltni,llihf\: O~M N3CI l pt'~k ~) and ~!l r;. tl3mr urr uniy ......h..n IIII' ·....I,:,,;'i ~ Il !'<
WIl.<; Ii.--d..... i ~h 1,lu)SI,lml t' 1'lIrr"r f.tI';lllini",·, O.I ~o T ril"': >;· 1U0 Ii "''' ''":1); "
T he presence or three I lc~h- su~r;C'5lrt.l seyC'p l l'u...<;i I, ihi i."I:.TI .., fir ..t 1" ., -" I,j·lIl )"
w:is Ih31 t ilt~ t ctaincd IllatNin l 11 ' (' Il~S 2 :ulCL-.1) was 111'101 I ,:\r~ ' 11 11 11 ' s l " "' l ri~~ ~ 1I1
lU'Ob3111y bocnuse S(·I':l.·ral iOl! ' OCCUlt l' ) C~;l ;,,; c olumn ·:l.t't'IIrd·lllll;.to Si"l t-. It',s-i': 1;I':ILs .
2 1I~1~ ~ \~ou ld b: rcl ('n."Ct~ 10)' .r\lr lh~r ,\·n.~hi ;l < with .0.02 M - IJ.I" IS I ; h :l. hd"l rrl'r ~ i , 1I
8,0 without the add il ion (If 0.2 M N:l.GI or O , I ~';. T rill/II X-lliU i\lIl1l1wr"
Ik.l.Ssi1Jility was ·lJl:l.t 'lhe unlJilUlld 1I1 31t"rinl [pea k , :, Wll.'H, oll;..i" IlHt ~k I ll · " :t ll ~ t ·' JIll'
/ ,c~.l um.~ w"ns sat ll. r~lC~ : /I. ' third possilJll reason r~;" ohlll!;I)nll; tI~ r tl(' p"'ilk!! ~n.'j
.•,;.- - :- ' n ttriLUll. J . si l ~I Jl ly . to ' the ' r:l.cl ~ 11~ t the peaks liIighL'ill! mrrrrt'll l 1 ll'I' Il" ~ ' " U I " ~
/
',' eontalne d d irrt'rt'hl eOlllllOllt-'nl,o; IJr thn ~I r igi ll :t l glyt'IIplmrin lIppli,·,J 1/1 IIII' C" IlI:IlIIU. '
. ~ . , , - .
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Fig ure 3· 3: Cll-roUl:\logr:tIJby of glJc op horin '11;1
a o.r, mg vlrus-Scpb nrose column. T wu ug of
3J1acetylnlt'd gtycophoein ill 0.02 A:l ;.
phosp hat t'"burfcr pH·8. 0 was added to th e
column lind, roll~'jllg ndsor pfion th e coluum
w:w; washed with 0,02 M burrer , burrl"
COlfl:1iui l.g 0.2 M Nne l, and then finally burrer
'contain ing O. I% 'Triton X· IOO. Rad ioacl i\'il y,





















Figure 3~1 : Chr.olnalor" :lphy 01 glYCOIIII' lrill "II :I.
. 0.5 IIIg virus:-Sl'pb:u'o;'; column: "rrl'("llll
-prctongcd .... :l.1>hing with 0.02 M "h rJS I , h :l. lt~
• Lu rrc~ on t~H! c1uti"ll·prum... . ' •







follOw'cd, t,y/xt~n;iVC'W~;l ing ~,j t h 0,.02 M l.hO~jl llll 'I'! . lmr"~r 1'1('"8.0 r(igurl' :kl l'I\~ "
hef,e'lfl' '( &~ figufe 3-:ti,n)ljl,fOxirn\ tdy 2l)t;'[. or the glYf'\JIlhVfin :lPJ1l i~1 to . I J I ~ .>; - '
I"OIU /l l1i was Ilot hck l b~ck ; 'll~e rest was retain(,,1 UII tiw euluinn nnd w~s 1·lull!t,1
only when lh.e r.Oh l l ~l h was washed wi ll '-!,l ~ l.tISP"~"'1. te'hCl rr~r ' r.-olll:lining 0.2.M Nae/
or O.l% "l,'rit o n ,X·lllQ. Prolf' ll ~ed wa.>;l. ilLg · \Y i lh ' 1, I~o!Oi,ha'e hu.rfl.... ·nl'.Juc tli.1 llIil ' .
l';rc~t · l'l tliil1;. t!r 'tl7c i,j.ct.' ill~ci ,l1lafC!ri:ll. Th is rl'."·lllt I>h tiWt'll t1d~'I.'h~! three peaks .
· ' ob lni r;~~ werc'not due tc s\~Il~r~tioll of",I;lyc\1phorill OIrtlJ~.v i r;.s'~\' l'il:\ r~c eolullIl;'
Lased en sh.c·and s Ufigr: lcIlll1:il some oth~r llicch:lnislIImill;l:t·hI!rt.sJln/ls~ 'l e .
. , ' . ... .
T hii, pcissibility ' ihal ' p'c~k , 1 J\'as. ';g!lll?ra~cd ~Il rallgh ';coh;',iln 5.1.tu raliuh WI18 {
::;::~:::~:~n ':d:j':t'lll!~n~:i'~,g J'~;::I:~";~,;::~"~,",~~i\:,!:;",~~n:,,:~ :~:;" ;:~' :
rdntly~11 morc .gl;·(ol.hvriii,1ji·li:l i~,g ~o.,lIw .cul,nnm !.Jut 'l l;c' Jll\l lcrn~i n . l:~ r i l is nr
.1rcrccjit . gl>, co~~J lOri il,: :.CUlllin: ;)r(~...· rctniucJ ' 011· th.~ ·COI ~lli,n l ~~t'I,13ilH.(i e~c;nti~~~ .
' ~:::~;:":~ ,~: n~;:::;~:: ;~::; "u : :~~t',:ao; I;:~;,;::;w:~,: :'nin 7 :"'~' '' 'UT I ;:d
· Furtlter evide nce .t htL~ jl ('a~ (.:d idno,l ':J.rIs ,~ ·,;.U~ ro~~~ "cofun)'.; '~a i;·; tn t i~.tl: ; '~:~~~ .
o1J tni;Lcd -v.· hcll ·att~I~;;l~ , :~vctc nm(ic ' : l~ ~,~i..cr.~~incC llt~ ni:L~~·li ;I'rn..c;'pa·c;,I:; , ~/ihd ,....
" , ' {'(lI Il Ill~. · ~!l~i(luS :u~o~~~ .I~O· ta,:2.0~ ~g) _C),r ..n.~n , r.~d}O~C:~ i·V~' I '~l'l.i~ ~ ) "' gJYt~~·~;,c~ r i;~' . · :.. '
r \~'l' rcllli:icd ~~'i lh '2,·,Ug...or~1I.1 :l \)I'~cd ~~y~o l~h(Jrill. , f~:a~_h~" IIli~~llr~ , ( cO Il1 /.lr'j~<;.HI ~ . R: :'.
specific :lII,WUlI t or. · cold.~ gIYCllllh.or. iTp lll.~ 2 . 1~g o r ; r:i~ ic!I~;li,:,n.~~.I·gl~·~?i'~~9 ri '~.J "';!l.
npp lied to t he vir us COhUlIl\, and .:a llfj ),·(.~! .10 ll1(nulcidilr :lcJ~orpli(j1l to oCfll r;:"rll~'
('~l lI lll ll WIIS~:'\.<o;I,\c(i ,w i q l ph~i;i' h :l ll'! lJI!rr.~r : pl;(lSp l lil.l~ ' !;ufi~ r ;~mtn ill) ~. ~ 'NnCi;-~I ; t1 ·.: ·
I'hpspi.:llC burr~r CO~·l ·l~i~li nll/.Trit·~ 1l X-JDq'. TI;c:colu;nll'lV"n,i,~1ft~;;II'~ ~m; ~Ft .~ ~ alr~i ~:-..
· wit h 101}'coJlharin \~' Il~n' it rail.cd ,lo :rc ta)n·. ~.~I~i ~l ( lhe rnd !()~'1clh;.c ·&lyco'i lIJUr i ~~~ ~hl~.':; ' ,_
0.5 .mg vir us-Scph ar csc colulll~. acc~ ' ~1110d.:atc~. uP: to 200.ug ·o~-giY ~O I,)h~.r j n · ( !ig \I ,r c ~.·" · · ..:~.,;:. ",::
3-G), COnri flllil\~ );rc \:iOl;~ a~sctV;~lid ll!l ll;~ t the CO,IU1I1U''VB.S I,j a ~ ~~hi'~~ ~(',j I,;}.,' 2 lI~ '::
of ~IYC~~llhorill [see figurc:: 3.3) while ~!so ' .m ,g~{'Sii,' ; ~ :"lIi ;t,· ' 1 ;~lI k!l 1 ~ · ·~ ' ; ; I :I!".3:
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Frac tion number • .
. ' .. , Figure ~~6: I>t'!NlIlillnli"u or II.., milX~l1l1111l .
• . . (,:'p ., ~it}'(l r a O.f, Illl) virus columu ...'.J'Il; l'lIl11i u lt
w:t.'l - ~ alll·ral cd, wiloh nou-rndioactive g l}' \·ol , llllr~.1t
(- roM'). mixed with ratliond h'\' t1yr(}phf,rill "
nnd rt'g itrdt',1 a s lialnrale, 1 :lWIl 11'1' mu n ' .'
. rn,Jjo ln llfllll,(I .p;I)'ftIp IIlJr ill IflulI, l ln UH:
(oU!lllll fl.~ 2 ug,~II gl ·cophlJrin.






W:lS ( 0 trs l l hc ('rrt>el {1kN'~l i ll g I,III! :Ullr)unl Or,&lrro p);Urin l'ulf.~lant {~ IttHllil In
increas e lh~ 31T1ounl. u Cvirus co valt'utly L ",nl.l lu tht, ~t'I"m"s(> . -nu'n 'fu r\ virus.,~ ' S."h"~ .c~'" "'"' ,dnl';';". 0,1 mg, 0,' ,~g and 1.0 m ,,( ""dr.", \0:,,<: ,;,,,,,
were p~ll :lr ('d ud 2 u,or ra.11iu., rtiv (.' &Irrnp h"rin ~' l\~ IJ ' II ~i~••1 I" (';\1"11 (l d l ll ll l~. •
.•·ollow in, .:u Jsorpl io n (f!' :10 lIIinutl'S f':Irh C'OIIlIl Ill w as '- ;l..-ilw ., 1I"1I h 1,11,,,,lIh a l l'
lou rrer, ~urrl' r ' cl>ll t"li ll ill~ ~;l<'1 ;Jlld ( h .~ So'\lII" b urr.", r"nhinilll; n .J":. Tr it u" X- Illt i .
Then t il" hill\ l i n~ jl rortlt.,. II ! l !l(! rhn-e ("r,lull l1l~ WI'f l' \·UIIII.:IT;·,1.
, . . '
Th e res ults (ri ~ll tc .1·71Sh"Wl"ll!l:,l n-i:lrIJh~'l llf l h ~' :'Il.lhll lll i .:rf ir ll " \":'"1,1,>, 1 I"
1I,le SC.JlII:ltosc (~. I In ~ .O.!!IR.J 1I: ~ IWrl'I'U( bil ll~ i ll lt. (lr g IY~:I ' hl> r in tn I I... t:l r i: l lI~
nr us columns dtd nul v:lry !<; l g lll rJfall l l y ./\lt h'/lI~h IlWn';"~lII l; 1111' :ll llll ll ll i .. 1"\"ITlIlI
. ::........ (for example, 0.1 10 (I.r,' lIi ~ 1 rrsu1t<>,(i in ~'~' la lji' l'I): lll llr(~ I\lp:,,:,j'!I,iriu . '(1.•,; 1l ~ ,ir '
, ""'. •" i"l b;",H ' ~ i 10' II " ::"h""": ln ,-",; " '''' "i""U: ';, orII", ';in''''' 'F. ' ·~I ;:,:\, : ! : ,;.,,:. r i '"
" was uot rc t nincd l HI af'1 .. r tlw <:(J l u rtl r~ 111,, 1 \\ ' 11." WII" ll' . I '''ft ,tl l r lUI:! ~ I :
, I'IIO::VlIlltc llll Ui'r pi I tI,U', .~ I,' I' T,,~ i lll :l I t'l)' . , l ~)- I)(" ~" ·w.:i:<:r " ~ lI it " o<1 ,lIn,l" . 0 i lll ;~ 1 \~' il li
, , 1111I.i....phat~ b uffrr' co nt:lillii;v;:: O::l 101 'N:iGI whil," I .r' - :! ~I· '~' I\'~ " t ••h i';"..r I.ul .·lul .:;I'
.' (I~l~ '" ,jl h p h(~Vbl\tc . IIurt('r c~ lIl ll\ ~r',~ I ~ g' ~ I ;::: T1i t~ill ~:lOfI. -Tli ;~'r:.. ~i~ I:. ~I "'1
Ib:ll Jlc:lk I W:L~ not gl'!lrr :lltod 11ln'"l; h l'....lura l j..>nIIr Ih (O . r, ~hllllll , " •
. 'fo chl'<'k w illou", ; 1 ~t"I1 ~ J :m KC 1~n. II S(' ir ·t"f) lIbini-r!' Il ~~ l ..rj:ll •.liri"i,:,~·; ~r',," I i ' d
in Pl":l.li.lI 2 and 3, peak I was (ollt,et l'd nn d ri"lI l l l l lil~ 1 I" 1I,,0 firlls-StoI,ha r'p;lO
eolumn.H was rou~(i U;3.~ o~(" r ~;'''or this lII:'ih'ri;1 ~:i., ill"'I'l " ,l fI·I :I.i",..1 I;' Iii..
, . , . .
seeo nd jun b~l ("lu tl'd i~. t1••c v,>i.' H IIUlIl\! "'hit·l, illl l .l il..1 l~:lt 1"':1." '1 "' 1fl 1; I.i ",~1 . '.
mat("ri:l. l lhal· d i~ ' ·no~ bind 10 the'vlr us. In .co lllr:'isl, when lII:ll.'; i:l1 i!l: I.l::ll ~ \\' :IS . '
rettpplicd 10 'the column, n!x)l'at ~D':i, .\Va.' hrld Imrk nn i"r I h ~ ("1.'llImn WII.~ was ill';1
-. \?Ih pho~PI ~ :i.le buffer 11lll1m;gh th~. I ll a{~ ri a l Jjrr~r(" (.1 rr'~lIl till' .first. "" ill."1"' :'11 "
' 80% WIlS . rclellSc~1 'from Ihe column only when ,~~lael~, '~' j lh O.~2 M l'!u,sp.hl\h.·". ,
~ ' v llUff~r ~(ln l n.i ll ing ·O . l% Triton X- IOO :ll1tfpl lUslJlwle " lI rtl'r- t'uu ll\ ill ill ~" ()-,o~ 'M .N lle l
, . " , . . 1: "
elute d only· 010 of this materia l. T Ii!s ' inlpli cd lha L pcnk :! cIIlI laincd IImlt-ril!1'
\\'h i~h bound 10 lli'c ·virus hutwhen ('1,,11'1.1 Irom ti ll ! ("(.11111;11 l itis lrl:lllori:'.I' I'N' ;alr;,' '
". llr;g r~g;l ("d ' C~li5i n~ u to "'?".of.f ,:111; . i ~ the l :n~lI r e or .pjt; "' ll lI n ll! '-" ;i rr~'r






















\ Fraci io n 'numbe r ,;
. F;g~" 3-7, Chrom,t"!,., ,,Jrj ·or·glf COPhOd ,: 0" L~ ~ .
vi rus-Sepharose co lumn: erredor varY Ill~~hC
COI1.CClllr-a t,~on ur V. I'tUS? 1t tile ,c!UI.'?1lyrflril~.:
0--0 0.1 lUg; ...· ·. 0.&m g; ,










, ,J " , '
when fcd'pplicd to lh'c c() l u l1l ~ mill uV~' r 30f: .:, 1)( this mntvrjnl t':; ' ~ l , r IH' .'l u lt" I':I ~)'
with I~husphatc burrrr (','~~~ i ll i n g Trihlll X.IOU (figur. ' :I-lot ) , ~ r
"\
, '~ .'
Iii o rder to detenniue lIH~ h·a:.l ccur-eut rntion Ilf ·Na( 'I n"I,iin·t1 10 I,t.·:.!. tl' l'
gh'('opllO ri.n-yiru~ bond, gl)' j·0 l' h.uri n . 1 ~\')lJ !II 1 10 ,' jr lls "n the S~' I , h;H<'"'' •·.. IUIII II \\'1I";
eluted using n salt g rndien t uf 0-0.2 M N:1CI ill n ,ll:! r\1 I'h "sl.ll:Il,' hulk-r I' l l X,tI.
The .C() tl C~lI t.~~ t jHn o f N!ICI WIIS ti•.tl'r i ll i n,,~ (r ullI :l. ~ ln lll la.nl "u'n'" .. i kn " wll N:o( ' I
molarity l'."e~llrcd . UIl ,:l condueuv it )' btidgo Ir\.'''t l.·] ;11, -Yelluw Spt,ill!!;"
Illstrllfllc.nts C?'. USA). C:tJ ll\lid i \' ~ ly readings 'Ohlllilll·tl wiUI p lll ~l'ha~ . ' l'llrr,,!
witho ut any NaC I we re ~uo l. r.~t' l e"~ 1 from the rt'sufl s' (If philsI1h at,. ,burr"r \'llll i :lini'"Jl;.
NaC');; , TI;c r~lll~ ,showJi tll:1.! glp"olJllOrili ll l ta(·h l"(ll~ 1';1\.1(: \· iru"i. S,'! .h,:lr. ~,' ~' :lS
~c,I (:~~C:( 1 b)i o.oe .I ~· 0.05 M NaGi '(tigurl' :~'QP\"'l lI'1L l,hi~ ;'~ IW ri lll:"'i ,t WI!S rl ',Ill'nl"d
i n:,J;·II ~phal.~ b\; (fcr "col1t~ illillg O ,(~2, f\i Na(\ail:'" 1~II!'S;l il1t! IJ1I rr~ r . "OI ; 'l:l in i ll,K ' Uo,O~
fo.,t N.3CI, OV~~ 309(;of the glycophorin' ilLtll~ l;l"d ,to \: i ~ ll!' 'link,',1 lu S;'llhnr' .,sl: \\'11:>' "'
' " ehi i~d : w i l ho ' p hosph~t~" J: u tt~ r clllj.tainill; ~.05 f\,1 NIIC;I (I'l·:;k 2hJoA,'sniilll fr lu'li"n •
. :,..o l~ss ~'li tl ;l 20% \~as~9:I U lcd ; ~\" hc}\ the 'COhll lll; ' W:~'l.' \\·n.~bcd · w i ti l l:h llS l'h~hl-' IJilftt;r
, ~6n tni ~;ill 1\ 0:02 · ?o. :~ N ~,6 1 ' [penk ~il) and about ' :!fi% (peak:I,·.W:L~ · t' ~~ l l("~hvith
phosp hate bu ffer'.contnin!n-tro:1% 'l' rltcn x.ioe (figure J;.lOj:
- . , . ' - flO3.'1.2 . Analy sis or glycophorin and ',cr)'throcY,te membrane prcp~ra.t.lons
Sin c~ we wcre ' intcre::lt l!ti0h·:l.rtL~ i!-, r i zin·g ,t hl! rr.ceptor r<).r . E~lCo , .fi ru s lI;l n
nucfcn.~cJ.cc·Ji· by nrf,jnil; , (' b ro l~~IOgrit l;h )' 1 it was collsidcre,I'-im!'orla,lll . to ' s"rl:)W 0/ '"
" rLrst th at the vlrus-Sepharuse column coulcJ be used to isi,btc the known r(')" llt')r
. 'for EM ? vlruscn th e 1;·ul~llIn red ccll.mcmhranc, gl;'cOP hor~~" A (~ll.\wa~" l!L :~I .•
I08G). In Un'sl! lnvesrlgatioue , it, ":1lS essential t o be able tu jthmtiry tilt: variou!I
com'p~n~n~' ill the red cell surrnc,e' ~ll cmh;' :l.Il(''' Thcr~~ fo r<i ' glyc(llihori'II~ "" ~ re
.. cxt;~~'i~j ' .fr.O~ll o human cryU~r~'c):lc,l3. l>clle.d by ~ i\l, ~C l'tY lll lio~1 a :f~; l. H:>:--20 .ug:uf
, the -eadlcl abclled °glycollhorill annlysetJ by ' clcc ~ro jl l"o r C'S is on :-iDS gek W h...n Uti"
.-gels "were cut.·in LeJ" 1 mill fra ctious lind 'counted rur.' rlldinad,ivit)','. thtl , I'IlUt'n ;













. . . \ "
Figure 3 ..0: C h ronmlng ralJlJr of Rl)'c,;p h or illll tl n lUi Ill!!;
virus -Sephnrosc eohu u u w:..~ h(o, l . whh () I II U:1~1
N:ICI gr:uJ i,ml. Ar rows iud i{':tll': t).02 M
pltosphfllc bul ler \Va.'!11 ( IJ; 0 Iii II.:! ~1 Nn<!1
'gm d ielll (:!n); 0 .2 M NaCI IV :~'!h (~h l ; ,I ,h\ l~J I~a ,",.'
hurt"t ,cOll ln in i ng~Tri l;) ri X·I011 (3). .
. e-:-e .1J1 glycophuriu; .
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F:lgur~J-l~: Cb roJ(l :l. (;f~ I;I ', of ~1)' (,llllh(J r ili oil :I. :
. " O.5 111g virus-ScpharoscC()hUll,,'WMhrtl with
" 0.0:'MNaCI.Auuws indicate: plulSvh:'l te burrer
". w:L8Ilr,, ( l ); 0.02M Na.GI wash(23); O.paM
NaCI w.uh (2b); IlhOspblLle.burr,;,
. cou tll.illjll~ o. l% a' r i loIlA~).
.' -
:.... ,,.. . .
. r--
,
.', ~ .: .
' , ' w · · ~.L)~
, . (,
&Iycoj >rotl"ms ( "'l lrb n.n k~ l!~ nl., 1071). ~ h~ "c.ll. llt~ lgll .h••1 1\2, A , H 1,;1 I P .
(fig u re 3-11) rellrt'$t"n L I~I(, d illll'r 3 111 III011u lIIl' r rllrn l.~ or RIJ l'llllh.. riu .A ~ l h~
mono mer fu rrn of g ly roJlhur in II, e nd a hl· ( {" ru·d j lll ('r · trflm l . r isill ~ ' .JII(' mul.'r ll l,'
'ral'h of g"V1co Jlhorin 1\ anI.! glyt'u l' hu rin B. ;~I~'liv "lr (J\ lIsl",', Hi~') }. T lal' •
r;lyrol ipids ran :L~ ~ JU:\~ .r pc~L: ~I t he t·l«lrnp h" rrl ir h UII'fwh~r t' all 1I 1< 1~"'1I 1 .':'I .ft
. ~, 10 K d ti l' le-s, i nriu tl i ll~.ll ri'nL: I'",,·n JlNlJurb alt·~Y 1111>" r'll,o,1 (HII Uh f :" ,,1
RIlt'd :ert, 107 11_ '.1' i.'" ,!ult·wurth)' lh~t ~r t'l1 ill !!If' l'r' .....· ll r l · "(,:"," l i u ll~ , ~'! I '''..': · )' 1 ( : _ _
'.illull' h a ll', glyC'Opborills tended lu agg f l'galr ;11 11 Wf'11' Il r.""'·1I1 n." I,,,m.. · all' l llI'''· r .. ·•
dim c rs.lu order rc jl lcn lify Ih ,' rlllll l:~II It'lI l'" .:rIh..~H.j, ~l!' I rt' :l L ~ ,,101:li l1 .~ 1 \\ h . '.n
,ly~ullha rin w us a.llplh"I! to the v ir us;St'p h:l rOs~ (',,In,III11, m:th ' r i a l :~ 11 IW" ~s I :l1l,1 :!
(ectu mn. elu:lt,C'Sl 'wer ~ 1'II('h ('ulllhilll'.1 IInll r"lInlt i u~ · d i ll ty..j.. 1I11,I IY"I,liiliw l i" II ,
nn ~ lpcd by f h.~t r"p'h(m'~i... i. Jll ' SD~ g('I~ . 'Th~ rt'''lIll ~ shn~ that IWIll I l'U1l l:lill.·,1
mat erial \~iJ i(" h rau ill 'lh e 'rt'v;ioll (I f Kl)· (~tllli.u ~i1 ; n ' (fjV;llfll .'l . (:l l l\'l i"fl ~:' " 111'ak :l
,(\v!;ich is Ill ;~ i. e,r 'i :ll" . ;'(" ; i;l ~(i f:ti the. ~Ohlll'll; nud 1'111 1~', l will ; . Illirr"f .:,,"uJ Nile 'I"
: ~h~"'cd the. ril'(.s~h t'U 0t l.o~, t. h glr{'~ II,h;,t i ll" A' I\II,I B {riglin . i :\-1:11.,: This u:Sulr
.. iT!I~ Ih,,7J1b :l L both gly~:~pli~ifi!is' A 111111 I J_~ :t 1l 'h in ,l !" 1 ·:11·G ~ l ill ": . . . '
. ~ . . , , "
. G I)'~~hOri n . n" r~ t'S(,I1't R."l d im;r! or lthilf'rS ' ~frn ill' th:;,rtoScilrl' tor Slis (1<"'1'
ng:ur-e' 3-11; P n;dQ(' I1 nd 'nU rll~ ins!). I!OWI'VI'r, 1 ~1 11:(' l>re;rAt't; ur ~" I iill ll
dcox yeholatc (OOC) ~ne o r the ' d iin'f'r g l 'y~Clllh ; ,dh A2 ,"is '~,nv ('th..1 .1.0 t h ("
. : monolll('r 'glycoJ lburin A :lS ,~hllwn in figure :j-J 'I.;'~ d is("u lIl-lh~· IH >s'..i l !ilit1 l h~V
.: p;1~c~llhorin n was re tained on the ("OIUIIO !>j'm··pIY l.o; r/lnnin g :lb aJ.%~~~Lc tu,
...~ lJ' the receptor gl r cvpho rin A, il .wM' nec essary Lo f'MlIrC 'Lhlll Lll e ~ljn i lJ J lllrills c·,, ·
j'n .monomer ic. rur;n ' by, adJing' DOC i~ :rde~ Lo d io; rul>~ ~ggr l .g :ttl'!i~" l ~.~wevl' r lh e .
DOC bad' to , be used I1 l .a jouccntratiou 'whirh wa.~ 1'i lltririeIiL. . 111 t"rrl!cl ',.. '
rolub iliu lio,:, ~r lho receptor' ....· il hoU L ·~ :'I 11 ll i ll ~ ' ~I u l ion or glyc11llbnri ll rrll/:I ,1I1l:
virus . tolumti , To determinli ' lhis' ." conecl;t r;lic,n, ' ~ . 3 11~ lnht' li(!fi ; ~ 1~c;' ll li(l tin
prcp n;III'iun was added to the <:~hl'll~n which' \oia.~ lIwli wl~~hc;'1 with II lilll'lIt0 In 2.1, .
tuM (1!J!jI'DOC p; rlld i~ il l ' i ll pbo.~]lhnt~ burrt.! ~ I'~UUJ , TI;c n 'Mlll.J sh 'Jw. t h :~ l- .ZlJ·' ·
. .~OC" fo~tcn tr:l l ioll!l ubcvc G riIM. ,~~:cr (I0f:\: ~ r till: ~Jy c" l,lu,r i ll prl:, iutlsly ,,,l:liu l·,1
(;n th e 'tol ll ~n n was c1 ~ i(.-"'1 (l1g,urc ' 3-Jf.) and ilL 6 mMut h~~ i l !" sl ' lIr lh is

















2 0 40 6 0 80
Oiv:::...e .'""?" (mm)
Plgur-c 3-11: SJ>S-PAGg,or n, 3U ncctylall' ,l
gJyc(Jpho~in prcparaLi oll,'Thc gel w:J,.~- eut
into I mm Iract ions :1\111 co unted lor
Trl(liuacti\'lLy:-Am,l\'s ludlcnt e: djlll~r (A2)
'..;-.:; and illollollw rJ A) Ior tus orgl ycnphor il1.Ai
-. , :,'oflonil'T(I~) of glycopliorill U; Iicl.;ru.~dilller _ · _,
(AB)orglycollhflrins A and I,; nnd the .
,"r<,gioll CO!ll.nh ~ i llg glyc<,tli,pids. '
)
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F igure 3-n :- ~nS-I'.A(: J:: 'j , r pen k • {l· I II:\' ~ IIf
picoptlOrill oil.virus·S t'I'!J:m .se ('(.,';lllini.
Trlc .~l'1 W:Lo;c.lIt illh,l I nun rr-:ictiUlIS nnd .
" couutl,'<.I (~ r:l. 'l il i~cli ·..dty. Arr"w,fll ) -
. i1!diCll.lt'S'r;g i,on whe-re 'RtY I~ ' I ; h,,~i n · .II I~ :· ",
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' : ,', :.-
-r, h~'
tlgU'tCl 3~1-3: ~i1)~. I ~~.c' ;g ~rp.~:lk: .2 (d.u~ le '(,I(
- ," · ·gIY ('Pi).h~~~_! I:~n y_ ! r lls-~~,.. h ll'rc.~t~c ()lu.n:ilI ). ·
. ".'TMg('l .w:'l.~ cul"iu(O' 1,'IU"ltl rt ~.t,tio ll ; £I ~ (l :
(,;l1In~c'tt r9f rl(tIiiJ ~di:v iLy ~ It rl\lws' il1 jlk ;~ll'
• thc ' t~gilJJl 5 "'h('rc" :ITlOIlS llOh;I;()lu lltS) Jr
:"~ . : glycPPlllJF: n ' tAIion pa ralic) g~L; •












r " t- .
f " I, .
'< " " L' f : ~f' l ' r.> [\
,<' . / " ' . J :\.,..;..J \.
.29 . .40.,. '6 0 8,0-:.
OiSI;tnco mi'>l rOled(lOm )
. Figu re '3-14: SDS·PAGE ol gly(-oph'orlll ,:;yllJrliliud
. in J2 'm,t'·! N:~ dcrlx)'chobll" The, gl '!W :L'> cut inl. )
: 11ll11l rr:u'liollS un'{couuled,(ur radin:fdivity.
Arrow s indicnlc tl,lc regiulls wher e .v n r iull~
. coin!'ollcnu o r glycopluiHnmn 011 pnr /l IJ ~ 1 •
ge la l\~i ll cd wlth PAS llPd hlcnliricd . '







~ . ' ~I , - f ,' . ~ " ; /.
Figu re 3-16: , 9hroll1it. logrnph; ot , ~I1 i1crtylnlt!cl
. glyeophorin 'on1\ O"~ mgyi rus-Scllhl\roseclllulilO
. wnshed wi.~b 0 to 2tluM eNll. dcoxy<:1I(llnlc
"ga,ndlcnt. Arrows iudk nte: O.02 ,~ I'hu~l lhMe ' /
.biiUl'r wnsh (I); 0 tb 24 11IM dcoxycbclat e '.
,gr.o, d i c lI ~ (2n.)i 21 mMdcoxy':!lolnlc wesh (2hli
O.l %'Trilon X- l.OO.in ,p llo.~pb ll. lc butter (3)".:.
0, ,1" 0 ':' - _ '311 glyeophorini _.
l>:---Ad~xy c hl,ll:i.lll c(:mcjmlr ll.lio/l~ , 0
- - ' , ... . -. ". ~- -- '. -' ~ ..."'-_ .._..
. .. ... .
.. '
. ":
Allhougl.l the coo dL'ln~l~t~~I~ . ...i:IY(,:III II\l~ ill. \"i'r\ll< '" uu/::;! . l~ . IIIM
· ccn ccntretion, it"Wis round th:lt ~1iI ~ t i ll~ ill," (il !t\:rgI'1I1 t;i a !II~I ,lIi I I'::~ 'i;:U"\\";IIII:,:
' J~F:~:~, !:~ J:;:;.~~?~rl.:j~:~:::.?':::F i;'~;~:::>:'I~~~:;,~O,,::i:;~; ; > I ~~:;~
,££~:'~{f,;.;~:,:j~~]:;::;~X~i:~·~:;:,~~:';:~~:!,::n;~;:~:~1,, :::::;~;:~
W:L<;il~ '~th ' 0.02' M sod'iu;n phospl~~le "bllfrt.; pll KO' Cun{:I ; ~ in~' ~ lIl ~l ' I;()C h;
~, .' , ' ' . ' , ' '' ' . ' : . .',.' .., .. ~ " . " .' : : . '
clute peak fjollow ed by a wnshin. the ~~lIlC burrr r containing 0:0:, 1\:1 NaCI ln.thc '
j~rcs(!n~c",or .:f;r~M , ooc.which clul ~d' . peak...·~: Ti, ~ lWIJ' P\';; ~s' , 1\'1'''.' C. 'JlI'c h~;~ ,:
: scpn rntcly and nflc; ~linlYf;i:l ' ,~nd l}'opi;ili ~nt 1on , lilntt·'ri:d in, ~adi ,p'l':l k \\:~ , liI i~ I ' 1 1 ;,
· wiLI~ H)' ug or !Z&l l:lbJI\('d ~iyc';l'i;l)ri ll : ~Tld ~ 'il'l'l l ' ~I; ;\ !)' s l'd 'r;y~!I'C I, rl,ll'hClfl~sis ,1m '"
· 8DS , ~c 1s. . ·~l; in~ Ihe'1251' gl)'cophorin ~' 3 'marke r, iL w:i. .C;IIUIII' 1h ::~ /II ~tl '':ia l ill:
PC:l!. I .ra il in tilc ~('giOl; co ~r~ponJ i lli 'to ~1)' ;u;lh oril~ ' n, ( ri~li rt: a-17) while lil3Lill
peak ~ r:ln:in the rJOSi ti~ns expect ed ror'IIlI;!I ~ ){IlC;iC '~~ li;lI.s or bvt.h tIJ~I(lI' ; I~~ns A
'and.~ (figure 3-1al~ :
I, «::',: : "
<. :
, ..r ... .
T his rcs~l~ ~\'ds ~i~ l il~i 10 lllat ~hown in r. gllf~ 3·1:1and sl;U l':'ll'tl ng:\iu 111!ILIll '~
, .v , only ~1)' coflil orin ,'J\' bound to i~'i(J \: i rll~~pla :t ;~ ~~it.h · W,:l~ l\~IH"' h'tr , 'I.;l t Ul:1't
Giyc~pl~orjn : u :i~ i.· bound ,e\'cn under '.(lJlHl i~ iun~ , w lll'fl: . i li~ · I ~·~i l ' i h l )' II! "
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. . Flgu~e 3-16,:; ChrullI:llogropby of glyrophorill solublliacd
. in 12' lIlM Nil droxfcll OI;ltc on 11 0.5 ni l(
-virus-Sephe rcse column. •• . • glycophorin .
















~, " .' , . - ' ' ,,'
; ' F l~u ~: ' ~1 ~1 tif»S-I~:Z; ~~ {~~ lJg~r:I~;l~~i;:I~:~~';.~II~~: , ~:.il~
. . v i rns-Sl! ll linw~;c e(~I\lmn l . Crl~ w.l'rl" C: lIl iut,, >
/ ' Imm Iraetlous ,nnd counted rd', lI"l iullr ~ i Y i l)' . .
Arrows. '; li dic~l_e r('giull~ ~~U'r~' v nri~ u l ~
Cll lll jlOIlt'li L'l firglyrllplilrin rnuen Ilnni.lh'l ..
. .gcbl. , .~ m'IS;IYI'ui,!l;,rj,ij .







Dis!l:mce miijrale d (mm)
Figure 3--18: SJ)~PA(a~ t:rgIY('(>lllllirin ccmhined wilh
. . . Ill!nk 2 (clullte or f!; IYCtlIlIIClri'lyn ": ~
,·irus--Se.lihnrose column]. (;,cl~ weru t ill il,I.-~
I nun Crndit1ll5 nnd counted riJtrndiolldh{ .:.i:"
Atto\\,s illtlicntcrC'gioll.!\'\\,lwre\'nrillll:i !' _ v
componen tsorglyco/lhorln ~JU; VII. lin.rntlt')
~ " p; rlg:~ 1~~I ,~lyc'oP!lor.in i·




Aglyco~hQr i ll preparation which had ' been l>1'~ar~tcJ ill ' ~I:is l ah()r :,i o~)' . by V;t·1
rilh.a.tlon ' on' a ~io-G,e l A-L5m 'c~ lun;n into three ' peaks rl'llortrdto' f;(llI tai.il
P~~d~~:~n :m~lY ' glyc~pllO ri n ,"A,' ~ re:lk Al, ,~iy~oph (;dn .'B . ( p~!a~ ·Ur,.-tll..). : u ~ ,lll' r .
. ,~. ,!=o~p_~n (mt.s ( p~ak"Cl ~c:;p~ctiv rly,(Furllll.l.l :lYr . 10781 ...was ~ ithll)' ~i\'~n lO:;U\',J))'
-, ~s: , , ~I! ~ ~i d). Par tlOC: ·' S ln·airS:'lIll \l 11'5 .of rt::I~~ .~. ;~~I , l~ , .-W t,~ ~1f.'lI.V!lI~li "11)' S.Il~ ~',:l: '
, i . .- .-.cll,ct toph<?rt'lJis;·find ' il ~\'I\." c-olJ·fir;n.C:,I , ttl,al till' lw(!" (uJl ~ : i i 'l\', 1 "1' f\:dll ll,Ji ll:l~d l)'
glycollhorins A iind :1), : r~pe" lively (~ Pard tll', ]lrrs;' ll:ll l:fi,;i;,lil'lUirJi.t.i\;il):' .. '1'111; '
rcmaili\l,g,m~l~;"i:il , i';I , :~~ ~ I; ' 1peak\V3Sl:ihclh'd :;1'lJ a r~~l' l ;, "I!y . ·:1 1 1 3 1'1~l)· I :ll ill ;1 :l ll:ll~ .
W. 'ilt;~O., nl~ "." r t1;CO. '~~.~(llai ;~I')'.(,' )I~ IJOrill ti("' . " ',, ,;.".:\,. r", ,,.,,. :~,;;.ili~ j ~ l iJll'. ;' ''' .W,""•.,.·
c~lunfn, ltb oUL: .~~ Of.,3j,I.I,abt!l1cr.l pen '~ \ w:as snlu .b ili7.(l(1"it~ 1.2 ~Il~t DOC fur :!ll
. vmiuutcs aLrool1l·I.r.mp('ratu f(',·t1ilult'(1 (( (j-IIIt\t nnd npplh'd to the vh us-S"l,h:.w'l(·
. c~lumn ~ ich was 'Lhed wa.~ lll~d : wi(~/h\lSphall' llllrri'; I'CII tl a ill ':Il~. fJi'IJl~, 1 !'( ')(:
..-tOI~l.".V~.:<.l b..~Yl.W.7<h ;". '''. .l li~I.''-I~Y9n..Sj)'.lah' h."!fl:r1''''IlI.:lill .ill.'. .['I"/Ill~r-. r?'l.C !.lI U.~. .n ll~ M.'
Nile l. A 5illl~l:u CXI)\'Tillll'ul wns Iwrfor llll',1 using ah~ " IL 2I,IJ!; I r 'r l,-I:dll'II"11 I\(':.k
. B. P" uk 1\ c Oll~.:\,in{'d lillllr'rial Wl!ir'!l W: IN lint rt~tlli lll,, 1 i,n: (' \'irlls"S" I,ha mw
i:o l u~ 1l (ponk i. ng'l~(j ; IU) 1II1f111lalt:ri:11 whir h 1"m u7I lo ·1 ," '"IUllllI (1.1':1 1.; 2J.
Sjlnihr ~:i.: ·PI:nk n C~ lll.'lh~~r tll·,l h jwal.;ll I und 2ls\'I'- rij!,llfll,:J Jill ,' ; Thl's~ '. rt'Sllli'l ,
implied thaL, 1.101,11 ~ IYC:<?i' .hlJ ri lls , A .und. 11'. hllullll Ill. ' 1 ~ t\ 1< · .v-ir~l s . ('OIl I,I,,;d I"
Scpha rcse.
To j50lat~' lh~ fCcI'plor r;;r.,'Et\IG v'ir'us ' rrom till: rl'/ C lI' illl'II'lbnlll:'" r!rsl"
: cr)'~hruc)'te ' , ' n~ e inb~a ll c l;r,~i" :lr ~l iI I II S w" r t~ ' ·Ia.' 'I;r'. ' ~'i .lilt' \"..-
pcriodale-3n -borohydridl; method, which,1n:hCl'l glic(J~yIR I,I',I ' nnll'rinl' ll ::lhtlll'N ",
and Andersson, 1077)"SOIl~ or the 311 _1I1Cl'nb~~II I'lWI4 allaly I,ll hy Sl)~ I'A <:I~; til ,~.
make sere rlic glyeophorlllllwere labelled 'I'hcn Ij"rhJtflRlwlll'll lII"/11I, rnIU'!i '....rl·
..... I - . .. -
sclubllhed in 12 mM DOC and dlhilctl 1'2 nr~ir whfbh lhl'y were 'll' l'lll'd t" 1111'
viru5-Scpharosc column nnd the coluum WIlJI Wsh~ltI IL'( r\t'NI'rihet! for penk /(
- - - ' l! '~ ,~:11'~1:~:1:~ ~~:::c2p(:::l:i~::~~:~~' r:~r :IC~lc: I:~11:1:;J j :~~I: :li ~~1I111.:;~ :::t:: ::~,.:,(:;:: I~llltll;
\ wcr'c ditlly~cd Will Iyophih'lod IlcplIfate ly nud then IOlal y~t'd "y SI)S~ I·A( :g , . Tllc ' .
, ":·r~lI J .l~ :~1I.~UltLL, pc.3k~l .-tO~tah;cd 1~'l :1~'r i :l1 ,:, I.~.ieh · e.o r,r~.~ ,rllri. ~II. ~ 1)'rnll h I J rj,Il . 1 _J ..
", o'h- tl.p~f"a.lJd g~! 1 ('(Jnl,:I.initig 311.labc_lIe.(~ ,h lll~Ulll ('ryt!l w~}· .lc r wll/ h r~Ull'li .....hih- l'i~lI k:•
..... . ; . .~ . .... .
.~ , '", ,
~',~.






Figure 3-1':1: Ch rol1l al~ll; r aph~ 0; ~1\, :l.(' C lY I iJ.·l (!(.i::
, gl}'('IW !It;rin1\ and gly"c',pllr;rin U t ,
'prc'lHlraliOl,ls solubilin-d in'I2 mM Na
l.h·tJxyrhoIEilq'OIi vi rus-S(!J>hl.lro~c .colllmn : <
.-.-a origilinJ glycoplwrillj
"'...-:. :gl)'col'l\Clriti I\j :
• ;_ g l )' ~op~lo'r it~ IJ.
f . "
.1r',1Y
. :\.' ,""1',:,·, '.~::
I .~
2 ~n\3ined ·rMt.C~I:Lt whi~h cou ('!i;pundS'with glywIJlmri;1 A :ultrglyhllll:tlriil Il
(see '-fi&~r~ 3-20, 3-2i, 'J:22I, ·..ti ber~r e {sec rigl~re 3- ln l _tlA.~~ rt'slllt ~' illlljt':"It·.1
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-. Figur'~ 3~20: ~DS.PAGl~o:r~II.. ll(lrohj drid(i
"'. ~;:~~~~Z~~.r~~I~.;:~~r~~J::;~:;~:~:~ .' \
Thetid wnscut into 1 mui Irectlons
~ ,.-n~~ i~I~I~:~~cd /::i;;'~~~~:~~i~~; i~i:~" .:.,.,
' con lppiicn l~,o~ glycol'hoiin-nrc. norm"nUy'
'"/ ,,\ : , ~: !"' . pr~lll. ' .
. '.~";j .,....
. .. ' • , o", ' •
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FIgure 3~~1: SJ)S~I'A(m of Ilcnk I, (clu:il(!,or ' - ,
dcl('rgt;nl,sollJbi liz~,d r!rythro eYle.1Ill'1II1 Irn,ut.s'
- -:-:, _ :'Oil virus column], 'The gl'lwlIs clll. iulu I, 11 11,11
/ " rrnctio.ns,:nlltl ,c:ollnlct! rr't rnd j ():l~ li v i ly . ,-
Arrow{Ill ndleatcs the Tt'gioll where .
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-, OJ.s ·l a,n e e migrate~(mm)
F!gure 3.22:; ~J>S.PAra~ ·or Jleak·; [eluute'ur .
. JI·tergen Lsoliihilil,cJ cryLIl'rocyte 1II (,l i l lm~/I (,s
011 v iru~c() lu mu) . :l' lU!.gel W3S cl.ILi n~( i ,,1 IIl!U
trtlclwJl.~ IIJIC Il",Olllltrl l rl,r r ll ,lwn.dln l:y •
•~lfbWS (A) niHl (B)itulicale UH! {rgi(JlIs ~'hcrC1
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3.1.3 ; Anal~sis or Krebs Cl!1I membrane'prcpn.~n
To isolate lh e' recept or fu' EMG virus from lilt! Kn ·l,s (,\.\1, first, InNlll;r:r.llc
prt'p:l.f3.lions.w~rc.· Il\b~IIN 'by tho p:riod:r.l('-13111 ·bo~uhyd ritl (' m~lhud _(Gililli l l~' r g
a nd Aridcruon, JDi7J :aD,1 tllen Itll:lly~ by SDS- I'AGI~ U/I 10'::' r;,!l~ . Twu JIIlljut
. .. peak s were dctc1LcJ , one of ~w ("1~l r~II\(.'.r_;li(' lJJ' i~ il il y ::'It t he lui, (l,r the .Rt·1:111,1
:1I.1e .olhcr il~ t~e ~)Ott~n o~ t ll ~ .g('! ·t rigU~~ 3-2;1). ," ,"
NexL, till! 311~' h(,ll~d Krebs tucmhraues Wl.-II· l'l.,lll'bilin,,1 ill I:! IlIM -J)O~ : ·I\;.d -,
d i l u_l~ 1:2 ~rl~' whi~h I.h1.'1·wer~ 3 l'p l i ~cl lO the ~i r ils.SI· I' lj l\ n~'l ·I·.. Iumn ,antl ' l il"
~1~mn 'w3s \\', hcd as ',k'Sr ribl,!l! r~r ',I'llk ·/I. nlim'l' ISt'rl i"n :1.I .~ . I . I',.i. ~· I ~
( ;;lnl ~~i3 1 Irom I ells im'}lIlmlllt' nl.d fr l n i n l'\l llI~ I'h; r" hlllln) IIlUI,i,;:aJ.; :.!{ .In:,.; ~. r i ;ll,
from Krebs ni t', b T/Ull .l retnluod 011 the (' " I UIII II ) IYl'r c l,L11 :11)'SI'11 bY'SI>S·I' ,\ l :E
1'111' f('Suls showed that thC! j'uk at till ! tl'jl ~r lIlI' K,'I wa:~ lllissilli r"II""";1I1I; sus·
PAGE aunlysis or ponk 1 lfigllfl' 3-2Ii. WIII·fl',L·..· ti ll' mnterinl t hai WIL" r,-lallll'li
showed lL Pl':l~ ' ~~ . Lh t' o rig in or 11;(! HY.'I, Kl'\: ill ll il~;llill ~. 1111' 1 ;.' ~ 'S l'lI l ' l : " r a Ilill,tl
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. . Di st ance. migra ted _(m~)
"
Figure 3-23: ' S IJS- I'~(:a~ or 311.~or~hftl ritle .
' . 'labelled Krebs cl'll lllelllJrtlnt:s soluLilin'()•
.in"lt 'mh.l Nil.deoxycholate. T he gel Was
'rut into ,', Illlll Iractiunannd counh,',~ fur
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~~'~igUre 3~_2~i Sf)~-tAGE of penk I (('hMI'I! ~r.
. '. ' . , ' ..' . solubilizcd.311. IJOwhydddc lalll,]l\\l!
.\ Krebs m~m~rallc s 011vitils cfihIlIlU).
'The gelwas c\lot iJ o.rnun (radi'.Vls









.,- ·n ·~: 5 \ " ' J: I
o\;:'~.: ., •.- ~,.,. : ', ~ •• - . ; ,- •••:).'\.:.
o .2 0 J 40 60 . 80.
p istllnc e mlq"o~ed ( m,m)
"I .
" . ~ . . ' .. - , ' .
-F lgu';:c~ A:i!>S.PAGI·;'oC, !JI'lIk 2 (vIUlllt·.o r
I . ' ~"i, jhi H1. c.d :\1I" I\lr<~hydrj cll" bl, dll'l l :1' -
>' l.\ rcll\ l~ l .qlll. l_j t :lll(~~. OII \Jrus eoluinn]. #
:rhe g~ wa s cut iif lo I IIl Ill hnt,tions. "
IUI} l (:'fJlI lI lt' d U!! f:'lcli.'!nH iyi!Y. •-:
l







, ; : .
-.: . . '. . •'s. ) . : -
' .' '<,-r: ..NelJ tall ij llii1 :lM~ _ t re:l l~ ll'n t b! htl llla; ery lM·~y tMi r~IIfa.~(~ l;~ lj~ lu-jd I ll"
I . _ ' .... ! Pf(!\'('!llo;"i~~fc VltlIS. (t um :ll.t3ebin.:; La lr~a.l~I_. r~J eclls (fhnll l'S.'i ~~uJ Pa rdoe, "
.. ' {I~0xo ..,(J~~r~ine - ~)n.~lt'r th e-high rnOl l'C U~~W~i&hl lll :lt.:!-ri ~r,p~ 1I 1 ·.i ll l 't':i k
2 a oovc.(m3teri:i.1 Cro,m Krd ;" mcmllfane retained Qn. tl!l:. ro lumn) eOl~'i ll C( 1 sJll ic
acid, -per iu.bl",:\lJ . 1H;~t liJ r ide [abolled I\fI ·bs eell membrane I , ;cp~r:d'iu ll!l ~'erc
. tr eat t>d with Yibri~ cl~i~t:nH; n~~r :illli n ilb.:l".3t d~crib(.\1 in seetion 2 .7 .:,~ :u l,l l,hc!,,". '
analySl'd I,; SI)S-i~A<:.g~ TI~ resul ts (compllr;' to unheated ;l 1l_ 1:l.1~ llt"( l ·Kreli5
ll i;~Jlb;.'lnl~-lI~'lys~1 'on :-iPS ge!s) showed"~:tln t:~l1Ii ll i\l :l se .trcall: rii"JIl\c1 'lio ~ - ..
.. •'-c.,.r(cd.· o·lI.either ~r U;e~~~ melor pC:lks (Tigure '~2G I . Th is' r~Ul l. suggf>ll(~1 ~ . . ' ~ .
..:: ', . ·.'~ O hl. h' ''';'' ~'' '' I.''. ~,:gl" . ;",;;:;r..P"'!" "\ !"""k2. WI' i~h ·:tt,p.~"J ," ;, f,x.:'.
.- r . ' of-Uic gl'l, nmy hc IIUlt sb lylntl'd. (" . ' ~ ":~" : .: '~:,
. , . ~ j { " , I. '\ . , '. ' ,;j.i.. , : , ; , j ' · ' ~
r ' . "". 'J,'o nn . l ly~C! . ~ h e nalilt C! (~ r the P~:lkJ; nh.ttllllcd rnr t!lr.r, .1\ s l tl~I' l r C.X_I)I·Vlll~U ~ "" ,I .
, " ~!,,!ru~cd using J l llli(~.d n.l c:,;il l .hor'ohy~ ri tl ~ ·I.:l h\'" ('d J~rd~s lU!' ~lItJran~~~t~~;\ r a l illll., .
. •, . ~~~~lcd_~ll l rY llsj n . ~ S1;,s.rA~g.3n'nryst..; , n~~~·S IIOW~-d)h :I I. ' l rcal:~ile n t .
v. ....,,( the ~rcL~illclI\;:lOl'S w i l~ .trY!'sin coIOVlL.'Le.tYcll lllinlltc,1tll~ l'l"nk.ntLl If. tOil' or.
t11~'g~J ( l'i~ lIrj.~·:!7\f· ill dU;':I ti llg.l It~ 1. Pt'~k" 2 ~,:u I,ruk-in'" • c.
' . \. . . \' -' " ~
.. ' I . _'\
. . - .
;"\ <c·.» ......' 11
'" v •'.·"';<0 '~
I ·
. .\
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· :.'Fig~re 3-2 J: JW~cL Of.l ~Yi ls in ·~n . • ' , :,:..:~.
. 3-'.r·ohytl ril~· la bc llc(.I'i\rcbs ~'i(,l ll lJ r :Ui ~'~; ' .:
~ mcmbrenesw crc incul;alcu,wilh trYPliin,\
collected by ccnlr i r llgati~lil and anfl1ysc.d. \ ',
by SDS--PJ\GE. The gl'lwas eqt .into Lmm -
"rra~l~?bs : a tl\1 counted ror radioac~iv i~:Y)
"



















2 3 4 5 6 7
Figure 3-28: SDS·PACE of mcmbrn nes 0 11 5· ~Ol!O
gmd icnt gels staiuod wit h Coo massie blue.
Lanes I to a con tain :lll . borohycirid t.
b .lll'llt·d !, !,,[j:!, KH,!JS and HBC uu-mb rnnes
respect ively: lanes I and 5 nun
rndiolnbclled protein markers; lane G,
pen k ~ [elu a te of solubilized 311· l\ r('hs
mem bran e on virus-Sep ha ros- column]: bile 'i
contain.. un u rad u.labelled glyo.nhortn.
2 3 4 5 6 7
Figu re 3-2Q: Autoradiogram orl!l(> !",..20"';:' ll;rad il' 1l1
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Chapter 4
'" . RESU\<,TS ' -
. ' ." . ,~ . ,
~ , 4.1. Recep tor chal'n.c~c;;'i zatiou using 8n('ii~i Q1ypic . ' n.ntibodic.s
~.1 .1. Ac~1.itY an d ;8pe~ i'~c;ty or at.i~EM·d s; ; um " ' • ' "'j
. . '. '. r <\U';.I';~I~ ,.; ~",." , ;,; ,,, ,,..~ 'tested 'I";.i',: .'-',,'i', I,; '",','" '' ~' i , "~ • .
,. ~~ ......bn(, ln :'l ,l;g l lll i ~nli(l ll : nitll"'I!J ~' nl lI ~lh'i lY , (lIr s~ lC~r j rid~)'.1 was ab.' chocked II S~!I~
, ELlS.I\ ,.(t;t'cl:ioll .:Ul l .2.), and Lhc O ucl!;rluny (1t,·1 11 irlnsillu) ~l :st (.~I.('~,jf;1I 2.[;. 1. 1,).
:.-' -, , .. ' , .. " 1I~.C_I~I :1 gghl ~·Il ~li~ll~ ' i n lL~l ,il<l(; 1l QIAW n ll\II~L~~A . 1 ( !tH.~. ~slw~~:,~d )th~ . il n fi ~ E r-.W
. ,' ~lIlilIUIiC serum had IL'\ )'I, il rc of" 1 x 10:1 and ELISA :wli \'j l.}' "f' r, l( "! ll i " ';I, IS/\
y ,' .'~ ,~It~ i ts iIW) -p('~ 1Il.'.(EP/ llIi \n'ls ' ra r~'-U IRh'd .~J)' dJd ;liug HIe (':ltlyoil;', i:('," a,d i ful.i"u
~ ,~ lr ly~ r'GOt by t1.ll· ' \'il IUIlI,I!" ~ l ( IIw ~I i l ll l t'r [,0 ,"I H~I ~I II~lL l ti I' J}: ~lI l!; !')" IlJlJl,'! ~ ~' Ill .'
Ouch terlony h'~ ~ rl'sul L ~h."wl'd a.yrt·t'i tlitiu line 1)l'!wl'l~ n lI'uli-EM( :. :IJI.I Ej\1.(';.
~ ir lls but not ht;l\';"'l'I; n , ~.ti- Er-.:t(; und J ll n llt~ IIZ a virus, l'i lS Of . pntill l ll l ll ;.l ' j :,I;ltil
~ (' ru ln l rig ll rc ~i · l ) .. it lll i(·a l i l1~ ' .t li:l t ' l hc ' allli-EMU luununu a'rul1i .wus ~J ".t:i! "', (tlt , -
E1\IC" ~'iru~ ~ . ' . . " . .
. ..
. • .1.2 : Affini', p~,moa'i'mor '.n ' i-hlC.VlmWl~OdiOi . "
't he purpose or this cxperi lllrllL \vas to gel enoughpure n lll i:I ~MC anliIHidit•..,I;,
.mnk--; iill ii~ il l i;ll}' pi ~ alllibod i~ .nnd ' p llri l)~' ;~ ~hcr lh n}"ercen t rccovC:r)". , ·~a.~
. j :,IPorianl: . T·lit~rer{)r£', allli·EMC a ll l i holli l'~' w l! r c ad~;,r;Hlll . on 11 v i n ,s-SI'J! h ~ r ll~I'
,culumi; \\:il'it'h was then wnshcd su~c t'~si ~ r.ty· with O.O~ M sotli.;llI phnsl'h~lt. burr t'r
• I'll RO,:~:-'!:M, gl):~ lI l" IIC I. I ;tirrt'~ pll "2:3, anti O .·IS'~'Tdtll ll X· IOO ill l~ l c ' ~ ni llc
' i l h ' ~'l l ;h nh:. h!'~fi'r . The- rradi olls (.'tl fl<:t~'h·{1 wNI~I' a~' h !<>s!NI r,~r- I\l1ti·\' i:L!slid h:i l )'





\ ' ,.. ",'",;, '. ,+ ' " . . '"
. \~ " ,' --:----~.:. ,.' ', °1" . :.,"' . ," .'...1":
T hO"· r ('~;~:" s sh~wcJ th~l lIi·~h:r.i al Jl~ ii ri;+ i.;I,C<t t ~1 t lll~_~u llllll11 h:,i , :~ l:i ~.lf p r."r;:l r_ ~ , ';.. ' ,. .
.7onrcll l,r ~l io ll ,with. high EL1S'1.\ il('liv il )' )\·I U'rt·.a.<; · a n l i.I ·;:-' ~C nntil".lli" 1i,sl'l' \·ifl!'a lly,·
IIdsn rhcdl;m the eolu mn ~,(n.It':ls ('d Wllh·r;J>od~ t..l ICI Ilad. hiV; h I':I,IS/\ a~' l i\' i l)'
( wlth low ~r~l, 'i ll 1'0l:ICI' UI,tal ioh, i n tl ic a l-fi; ~ iilai ti ll' \'i r~H;-~t'ph; r,l1s(' coluum ","as
I! b l t~ . I () puriry t1,JC illlmll ll ~ :llll il",,!i.>.<;{'fiJ:ir:' '1 - ~ ). · \J:. .
. " \ 'II . ! ": " : , "
4.L3~ Biologi~al ~diviLY a~d pro~t~i~.~ or£n.n-ti.i'~MC ILntii.d~ot.v'l,i r. . ,;.-
. e nubodlcs ~/ i) . -,' . ..
. \-- ~,'~1l1i. i.ij(l IYJIic ':lIJtilJoll ii'" w~:c pn!bJ·,1 iJY i l"d "di~i tffrl 'lil )' !,llriril';I, (lllli .i ,;~\( :
:In li~~;d i('s i"~11 9 h~() rah',ifs , ( Sl ' l ~ ~('I'+ ItI :! .li.2 . l , ), 1 1 " " :l Il '~" , .tl l1 "'I ' 11"r,lS i-i,II'!!Yi.i,' "
-. :,""i1"'";''' 'h O '~ ; J' ,~ " , 'o '''';'' '' II' , """lie the ' 11r1,i\'l ty uf 1:;~ I~,,). :\'i~~~ S . 1,111')" \,\',.n.
subjcd l·d;.o tests 1o ~O lll l ),1 rt. t hcir "; ,, flg;c:l1:ldiv il.y ("jl ll tJlllt "r Efo.lI : virus .
.S;.,,,,,, Irom;"" ' :'I'~U;':;~'l~" k '../ ~"'" 1,011:",',':"'""",:w,:.; , ,, ", ,,,, :;, ~'" .
t hree. W'I'l' lri~ :I n('~lIll1 l1 ' IllS:lI.Ulli wllll , :lllfl-I',t-.l(. : nnll f,.. dll '~' , WIt · s"fI"" ...,I, r"r .,,,,,"'
' hiolu"grcal nctiv"i~Y ',hy t ! ~ \ ll n Crn :l IW;luh,I~'n,t i()1I :h .; t nnd -'h~ H,~ults 1'I~t:l i lll ' oI lll"t »:
shown] showed lIQ h~~:lgg,llll.i n nt i ~, :' lat'l-h'i tY ~ ' 1 I u \\' l' \' ~' r , \\"~H'I,~I.t II1 1 1 t:l "'.'l..jr" Il:
one . of t he rahLits len d:l}'} nJll.'£..Uw uirrfh wl 'ek fr ll ~~l il imlllu is,~ tittJl I \\" :I .S II'sl, ·,I .
jor nuiiily to aggiulilla~~ rc~1 cells, !{"\\::t.<:.folllltl tllnt tl~i'; ~1 ~ r ll" l1 ~'~;u ta i l ll" l ' ant i-
ldlotypleun tibodles which l i ~e the virus (Angl' l :ind Bu rll l';s, Il l; ; ), nv.g1ulim;I •.•1\ I ' , "
human (ItA utre 1 512) lin d .c;! l('CIl eryl llru,,}t('S (If A III, ,· I ~!jI'I I , ul lI,, 1 1"'VIll" - -
nc r ra bb it rcd cells A IIIl.I ;I\1<\lIhll j p rc ltlllu u lle ~ f'!~ .... IUl h ..... ere ~Is" I losl.·c1 l.~
Icontrols f:1l1cd lo ngb04ull n,lle hWl\ lIll, beep, bm me or ,. ILLl l H·,I tl'lI~ ~,, ·1 . .~ I t-.· ',.
/..~. " 1\
1- ;
". . ' ...-. I
Figure 4-1: Gel innuuuodiffusion test :
biological activity of 3IJti-Ei\IC
antibodies. The centre well in {a} ('OIJ1.1ins
EMC virus while the centre \\,,,11 ill (h)
contains iufluenzn virus. wr-lls I to:1 in both
(a) and (b) contain anti-Er-.1C, antiglycophorin
antiserum and pruinnuune SNIlIll, rl'''ppclj\"l y.
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"0.", an EMC,' "i r,lI <;_~"p,h:l.r,' !~,'~,i,!',OIIl, IIIIL ,F r.""',I,i;IllS • .\ . :
. " ' . collected W('Te lI~ I ('t1 r;,r 'EI;ISA ac1i\'ilY .'
. i,lIHI protein COllC(·lltr:.litlll,ArTIJWsilltlie':ilt.
. ' . . start otwosh 'lI'ith:'0.02 ~ 1 1,lIm'pl.nlt,·IIUff,·r
. ,~,·. p ll 8' (A) ; 0.17 M glychw-IIGI pll 'l.:q ll);
. ,:' pILosjJl13tC! hul ler cOlllninill1tO.l t.'~ ;
.\ / , ' " Triton X-IOO (t:) . .-. ELISA act i\'i.l}";
~ . ~ . ' " x- - x jITolriue"IIf'I'ulrali" l). . '
\ /






To ,tlfltei nlinc w!Jc-thc~ these' 3ut i-itliotyp.ic nntibodlcs woultl,. likc . i i'fl vir us,
'r ccogulae the r<,po;tcd recep to r for "E Mf; virus 0 11 the -red cd l: ~lycoJl'h orill 'was
~lilll1 ohil'i zcJ by ads orp t ion to 'n it,rocelh llosc . a nd test ed with the II n li.ld iot~pi~":'
". ~lIlilK>~l i ~s III nn 1/;l lll uiJ;,hindill l; n.~.'l:lj :··Thi.'l assay·' :a.~ .q,;aiitnti:c f\~l lol/r .
· dc~clHpli;c'nt) ' and ' ~~3S a. modilicntion of f.hc EL~'lA t{lS~ dl's:'riIH.;t in !wr! iol\
· ·:!.IU .2. repld cing mi crititr o 111:1l'!'li with ll i(rrl(:dlll~S Lill ' 1'1IPI'<lrl sy~ I " llI . Th l"
'r cs ull<,; ' s'h~~d t111::. :lllli- i,li pl }'.pic :11:iB-;olli,'s 1111tf a n l i"glyc;)jJhlJri n :Inl ,i!Hltli tos :...-
rccoglli;tcd gfy,cf.lpllo;in whereas aml~l\iE: a~l.ih{)lIi l'li nnd p1cimmUlIE! serum ;1tiI,'d
til r f'jl~l with glyc6pl;orin: - ' ~ .- " .
.- ".~ .To further estoblish UI~ I ' Ihl'S(' n ll~. i t l illlY i' i c.2!.l tihotli('s .r ('ac ~ - wit~1 the ~(;r ~' ! I ,l ti r, .
;,rur .J.::MC virus 011 tdllllCl!lllranl:s, lllt- illlUl ll nlJll rl:~hlit:iJion les'\. wa.'I ,JlI~tfonllml .1...
~" l!\'sc r ibctl, in SCCli(:lIl~ '2:7.,,·, . 1 ~t' ~ iu;f~ t.c.·'t1l- hll roh yJri.d '; j n lll' lI~d K r~)s -~n·!l ';!nnilll '
i c.r~: il~ rr:~::./:t~rtILr :l !l.Cs , ~\.;~ SCl.hi l~ i lizc(i i ~ ' _J_2' rri":1..P'qC, -. ,~;lCtl _~ .:2 nn't1 ~,l h~ '
• il,lcuL7 ' with the.nllti"illit!l)' llic antibodies. T~le recell ~Jr· ~nl i ~{}(l con:r l,.x- \ 'I"I1S
pr(,I' il l l t :~I<,d ,wit,h S tllJhl1rOSI; j'UI!L·jll A and 'nnal)"sl'!1 by SOS·I)A<";E r,")[" I\'",1 h'y
:l.1C;;Wdi:lgrnllhy,_ "'l'h c '11 I1 ti. idii;I)"/lle· nllli lnl;iil'S. . ilillll 'lliOr~il; i,j, nit"1 rl" ' t~i;{"~" :
'1IInlt' ria l r;OI ~lhu'llI ::11 cryll;weYle I: ll' m b rn n('s sl,l ll ll i l iz~1 1 i ll 12 wM n o« hI;" ....,
.' ' - . , .
r<,,<' t'plnr IIInll'tiitl Irom so luhi lil,C;1.!\ r l·lls I'Ml ill (,ll1ll!~lIl'S was ,ll'h'dl'll lriglln' .-1.-:1).
"\;; ' . c.> '., :
. '. . .
Siuee the llllli-it1'l'ol,nh: lll ttn!qtl il·~ like the virus rl'l:ogll1l.l·,1 V,!: 'n 'lI. ,',,J1 ~u r.(:ll' (: : ... .......
r ~(' (·lllt lr -,r(lr·E~lC \·iru ~~nllt 'lll;'l s wcr~ m; tlc to 'h'l ('~k ' ~'iru !> .inr('f'!i o'n (IN "~I, ~:·;~ I.I~ .
by lrf ;~~ j'llg' ,~il (~l' ('(',lls wilh l , h~ ':l/, ti hod ii.(pr i(jr tu.i·lIfl'Cli,:i the (' f'lIs~w i'l )l E~I< ~ .: . :
virus ~. described ,in _section -':! .(j . ~:2 . Art!!!' ~ ll .e .lImli llg th ~. c.cl!s,.wi.l ll ~ i t l l~ , . ' ~
.OVt't.l1ighl a,I ,~J7°.C. the cells were stnincd withLr ypan blue 10 check for qll dl':tlh;- ' - '- '
TjlC .~ ~; ~t (n~t 9" "uW.t) wa.~ that the ant i:idioty jlfc ':,'lI iJl~Od i ~s f!lilt~ 1 to'et~l('rt. the_'
pELcVl
1
jS (over 80%- :ct'lI .d~aU;) from inf,c'c'lioll \~ilh E~ IC virus. ~eg~tj~ :~i,' U~~tl i~' : ; "
, comp~is i llg '{;4 l IEf,. ('~, Us plllg an rihofl)' .llllt ~~· iU I '\ Il I ·v i r lls - nntl (h) 111';1, cells -'h l, IOI',
(::\;(1 show ed . less lh ah,"IO'X' . c~' 11 d~a l il white a positiv c(';m~,I(III'; I: , ~; . tls , phiS
virus wi~htllll-nil li.IJ(),dyy ;TiqWc<l ,u~'t'r~G(:i", .c~:.J L dl.!:l1.h. ·A !;~'ll ~ ll i ;l g, ~,/il),l;g h \~lI~,i1 ~\Jf j ;
;:: ', ::::f.l~~' ::;'" ~~~~j':~:: ~:.~ ::' I ;:::" ;': ::: :; :'::;,' ,:::";~::::~:!,:~i..;r:;l.::::~ .":;:~; ;:;: '.~
























.. ... . 1. .•
'" ,:. >"..:..
' 4-\n~~h (>t "me~I ;~ .U5C'J ....to:d{'t:~'!line •"'-hl'Lhl't tl.,.:'I' :i~i i ~itl ill;Y1 ;.i(". ~';lJ t~ lil it'l! " r,
. recCagnize 't he r';eeP I?r " ror : I~MC 'rirws'un~ C' li,' illal ~1I1:'I~il \~rus'(n~\\'l~ ·~~;\-:II I ~' .7: ~
. fluorC'SC~n t'~nt'I~Y It''St~·!>l~I .IOIl.2 GI -1) iUll';\;ill{,3/1d ~r~lI~m·u.tl~~H:l. f :nr:" ~ ' ~ :.
. In tafblls were added lrt ('('lis and ~~t~ .~Ul(,U b:'lI.ll l'tl":'r(lI l..J\\~ 1:> "" \~ r ;l r .\\ :t"llt< '~~~ ..
• FITe-ronjuglilJ ~J. > ~l ti-~bhi~ .. :Ln'lit._~ il'!l'" w..rt' acl,II'i.I. · f:~ ~' '' '\YUi~ n ll~ ~ l l(. r ~ .!,.'
" " lncubat lcn "3~J .scYcrai, w~lt~ . ipl' t1lt~ oct'll.. , were 1I11sl'~ ilth'( l- ..i " · ~ 1)~.· rt .~I ·jr'i . ' . ' \~ ._
~lounted oit "1: gla.:slide h.~/('xhmi ned ~:i th' :I. nll~ ~'I~~r~t 'lI\i~ t~l'< I;lo; ~{l l~ ;r;~" " 1I 1 .
•, .....3~liboU7 test resu lts JhO\\ N} tha t ' :," I IRIY ('i ,~ltIrn:~ ~ ~lbOdll'" r(,:u=L'fIM JtI\}:I~
. , [i.e. g:1YC n uor csccnce) "".th, humrm e~·th rUl.Olt Ml, I'r'6:l 'ane\; II}~I . f, I ~ ·\\ r,.hl : :,. .
I) ~~iin;n_tfne' .~:f.!.rri di:,l 1l ?1.~gi~; a·~f~;lor·I'SCI:n ~·c. ·('.o Ill J: ar~'d t~~ tilt' it ll.l~~li~:O I~" ~ill " ,
:1ll 1 1!Wd~ljt!1\ \\:e ~(') 1I~(' d as a rnO!;"I, a nh.icl.loIYl'~ '~n I I I K I, l lt's t""l'~., f ; ,~ ' ..
.._<)Osl~ i vcly .W l t~~ l~um~~,':~l . ~ tll ~. , tJ u t ~ 1i 1l\~I:~1 li() . n ll orc.s ~.eIl C:~ Oil K~1}2 r,d !S((ll!. ',tr!• . '
.' ;,:.,~~;:;T~~;~: :~: ;;~'+~i:~:·~.;~' U~'~, :"'.i;';']; "";'.n!,W""i;,.,. '.I ;'! '~,? ~ '" .",":' '.'
' ,. ;.\..'"/.-.. '.., '.,::" '- -"";'<., "
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Figure 4-3 : Immunoprccip itation (If receptors
Ior E~IC virus ill su!uhi lizl·d IIwlllhr :uws
using ant i-idioty pic anlih,,, lit's. l ,all l'S
I to 4 contain 311.j,owh)'dritle
labelled Krebs, HBC, I!I-La and l\ rJ ri ~
mcm br nnvs f('sl'l'di,'I']y with nurii.liotypic
antibo dies; lane 5 311·BBC wit h
nntiglycopho tin serum: lan e 10 li e
1:I11I'1I('d protein mnrkvr: lnne II
31J-:u·(.tyi:lted glycophotin. l.an os G 10
oSN\'('(I as co ntrols with preimmune serum.
cs
••
Fi gure 4-4: An alysis or rece ptors for E~« '
viru s Oil cells h)' Iluor cscvnec microscop y
uslu g gn:lt anii -rnbbit :IllliIJC,di..s
conjuguu-d with rITC. (a) HBC; (b ) I\ !",n~
and (e) IIEL with nnuglycophorin. (Ii) H1H ~
and (e) !\.!',G2 wit h autiidiory pic anli l,odi.·...







~ _5~~ ..~~nni tY c,n~OgraPhY .
5.1.1. ~ta~illty c r 'vlr ue co l umn • . . ~.
"",;;;:i~c \:i·r·I; s.SC~iJS~·' ~O' ;'~ ;I ;'lI i; _ u~cj "jn ~his ' stUdy ' were -~'U I ;j't~rl l'I I' t,'; S\~\'-N :l l
. ~ \~' ~sh l'si li ' .high-nod ll?w;'pll: hurr~ r~ dilfili.g p;,e;HLr l\ lil1 ~ l, tl t. . _~~;1\ s-.I ,, ;i~ n ·' j" !w
. si;;h ll,' ,j"i t l.l ~ f;r~~c'ncc or .lo~ ill{:r;u'.r r~t . ·;rh(!, . V i r lJS-'S " Jl I ~~n~c c(i l ~~ lli ll ' wns us\ ',1 (lOr
" \ ;(!\"l"t:tl ' nLi)~ tJ;s nt: ."rooin tCllll'c r~tUi'll ' (,if ' r(!I~~nlcd .: .l.J ind i llg · ' fw d - (·Iuli" ll Ilf •
: . . ", ", . : ' :' , ' ' . ,. ,' ; ,", . ' :.'" . .,
. lyeopl"," " ,.. ,100".' ." ,;.,, ;r; ~." l """";y"';"bindin g. · . . ' . .';:;±~s rC ; lor~ ' I;av~ .ShiJ\V';: ~Ii_ ~~ '1IOIiU\',fU: !);~I ..Lt ; .;::l-i~ ' ~ t;:L i l~ ' .1l :Jt' I~ i/:
. ' , i~) t ~ ;;ljc Nai;J 'huL,·.r:tpilll)· Ius!!:;' bot h 'lll'rC'clivil/:l<t m:llp 'n ((' ity. :li,;),,!; 'fio"c -In
i~o l l ;nic ~<;ol u t ;l?ns - (S(,~ irl 'W GJ:I; SIlt' ir: I flG i ;) }:_ Al low .J·(, ;IlP·~r3 i ll r ~s f\ 1 ~'i;~o _ v j r ll ~
" - , ' - _ ,,' .
, r.e~.:till ~. -:~ high level· o f infcet.ivity over 11 wide r:Lllgc o r pl].w!lt.!!ldilo h'd)I ,l a , l M
.,·' jlhoi;j;h:l·Le .b ll rr("~ - b ll l loses i(~ I nrccliv ily~ t. .3t'C_ ill .W~ ,p;CSC'lirc.Or !rn li ;I~' ' ions
1)('t\\;C~1l pll .;' nnd '~ lf( 7 (Sl l~! r , . w Ile; Y~I:llg, ':If)S6), Ill ' phtlSp;·;.n.!.C b ll rr~; r t'~I .
hypC'rltlnh: s:lJt;\it"ugo Vi fl~S is itH\~.t;-\·n l ~d ~lOtiC'~t"I;)\\: pi ;.\ lIt iL ~<;' :~(' I :lt i\- 't; ly ' ,
:; I:~bi~ n~, [juoe j, l~h\:l!l'/l JIll : fJ " ~ ll d 7 (~il l'ir, "lUG2): T he s l~biUi,y . ui EMG virus,
, , \~i li c il ht".I.;;ngil l~' 71.1;C·Sfrl!ll' 'm(,l t)· p~· ':1."; ~ I(,;l~tl , ' ~'~'i r ;l s -(n'Il('c,k ~ti., -~- 11I8~),~·lJ t\ 1I~ ~
. . '(!~~\ l ii,i( ) l1's _~\' bic'h' i~'a~li~ a t~' oreausc ,Nl c n ~o: :'t '~ d: f'~1io v'iru~s\(; It ~t: .hl tc~ ~i'\' i tY'1 ~
ph )~ah)y . (!u~ .l tJ: ' t1 ~c: -t:lp i !~ i l ; ,or 91~'Yl~lced ~ rc' u~ctl ' ~Yh~;u · ~h.~\ir.~J S7~l'j) l~n r?~.(: w.'l.~
w"-..; h~tl \Yi ~,h.~urr(' rs :tjf" l ~ iI ·1 lIud. s.a. It i~ ·I!( ~o;!·+hl l' lhat : ~Jriu:s"t! , ~ hc'· v ir i l~
'. S·('phnrnsc. wa,nnilil'drd 'h~ q uick 41t·{'rnnt c.wllshrs .\vilh hjlfrl'rSor p ll 01.0 a nd ,M::!,
. j
~ ... ' . ' .: .
':'-, ,. .
IIMI
6.1 . 2 . Analyab orgtc:oph';rln
In ~hc . pr~~n l · O; I Il .I~ , l" h Wllt;rt"j!; t ~ I'I!}' u.r~~.:tl. I I "ri n f ir ll....:-'· I,:1l:1 r.~•.
eclu m ns re ve:aINI ~ ll r.... I>f'qk !i, .' I.~i~ II:l I,..1 Il\':lh I. :! 1I!..1 :1. TILl"" 1 ~ .,...II ,ili ~ i,...
were ('Un~Nt'r l-d r~r t he ,ofigW. of 111(-. pl·;'h .
. .i . TI;e r('~int.d. ll1ateri:aj (1'(,:I k~ 2 and J) l\"3.~iu'!d ' I :~(" L 1l ; ~11 sl'.·.·ifi::;1 I1} ·
. probahly beeansc Sl'p :lr3 ~ itln Clc cu rN Oll· t l. l'· f'u! u lll n :a("("ur . f!n~ I" . s~ll" " .~
~ . The unbou~d m aterial J pt'ak:l). Yil\.: nut hd.! ha"k 1_;m;.;~•.lh,· .·. ,1,111I 11 '
.Yia..~ s3t ll r3t.., 1. ~ ' . '
- t . ' _. ( . '. ' !
3.1'lz,e .t hr ee p1"3 ks were difft'rcnl h l'~ntl sc lh,'y I'Hn l;t·i lt.I·. I · ~, I .i rf;' r'· " 1 .
• cornp Qn cn ls of lh e'orig:inlll ~IY("Oj lhnri ll Itj1lllicil t il l h ~ f'coh tn lll.. '. ' \ "
: EXPC'fh;;l:Il~~ ~ilowcd l~; ~ l ..th~c ~i' I, ;~;'U :a.nc.e (,It ;~f. ,.r ~ 1 il ~ 'nlN Wl.\." 1 ~1 :.I.> n...~ I1\:,r
• -sepn rntion ·?O ilL'e ~~~UIO J;' n·l'coAlill.g 1!l·sii e . Il'1;JI'II..", i.l ;hi•• t~,~ lil~ . " . ' I .ll ll,U~ II;:t .
• ;;~ tu ~.~\l~l . 'Y il~i, gl:co~il~~ll:, : ~ lll.Ll'~~~ I.'lll ih~' Yi'irj 'llis p'(~ :! k ~ ;\\' ('n ; ~ nr~"~t' I"~ lJ;l s'~ 1 ,I;';~ . the1- alllhly .to bind ~MC \' l r lL" COlllllt!,1 lc: S~' I:hn~st! . ~\'h( 'l i .1I11' \· :lrJ"II,o; .I"·:: .~, . "(Ore ec::t I !J~l i cd to the YIrIlN ..F0hllllil mile flO~';; lit lllO' "hl t·f1.d m 1"'.11. I \\ ,n ; .Jt. .. " _ ;. . . :. held .L~ck \\ J\l~r l' :Is ' lIl:tlcn:ll - m I: C . ai,· · ~'. .\\.1"' II \\':I~ • I' M ~"usl) . il·l .l ln;..1."n_J.llt.
\. colu mn and' eluted with ·UIU1Sllh;.t c" b~rft' r r"n l:l i ll lllg Na{1 , . \\":L'" rl·h lll...l l h"
• SCl'6~d lime but eoukl be · du i l'l l frmll'. tJll~ rHIII;;I;' ull l~ w i th :I,I;'osj,I;J1 lo' 'mflr
, con t.aining O.l % 'I~itu ll X-IOU.-'11Ie b~JI :t :jt)l ; r ..ru'lat.l·ri.al i'n ill, =",' ~;' :l Ls sllrJ!,•." lt ..r. .
'.,1·,. lh:l.t pc~k :.! bound s~ific :l. J1y tf, 'v i [ IIs-S(' l ,h :l'~l! IllIl ..... 11:r-'u I'lll lt'd, h:."', 1.11o -·.: :
. .... column tollowin'g cJi:lrrsts•.. I)'c~, ,, il i s :t:;j,i;' :1;IIJ fff hrtlJIIJl'!J'Kr:t,,iI;, 'lI ,j,,' 1l~'1" .r i Jl I ·
· b('('~e :agg(~:t l rcl ';:'I;~~l ll g it t~ i-t;l;Cl ;~f oill)' i~ Ih~ I: rlos"r..'" ..r l,b, ...~ih~, l<~' I,~ I·rr,:t
·:~; ';":i:,~, :i"::;;~~~,:::~~':::~:'~:;:~:::~~i' ~; '~~':~.hl~::::I' ~: ;;~'~,:;::;i;~,,,':;:: : :;.:.
;whicl!. il".:L'i tr:,p'i.J"cl I ' F~ lhl'-' rulurnn 11I1l1 1,. '.I:at;1I' .~ , 1 1l IJ j l j 7. , ," ill IJI ~ ' l,r"'''' II'' j' . " ~ ' .
,dct ergent.. TI.lis I'If gn.IlI'I.ll i $ ~;II !l liorh;~I I ;}' (~~ h lt.,lj~, c t1":t~' KiY.('~;l'h"riU is l'n·t'(~l \t :\.~ . : ..x:.:. flIonullictsii'i O.r.':'[,()llulilllll 1.l!'U ~ H·Li" I:J I(!tl r O.I:.',,Tr ll"n X· WU·I,u', in 1.111' "1"1"111'(' .
, • . of dctl'~gl' ll t :t., JIII I(o r"lii'~';~ ' Il S , l:trf>~sj l.t 'll :1 ~ 1; ~'~ll l; ,...: {h~ '~ ' ;"· ;llI ' I · II , j r lll 'S" ; ·111)ll j....
'"Ex Ill~~ill ll·nL.. r:trri.·d 0.1;1 ill lhis 1 :lh"~~fJf !l ·· ",siuK S l "jl~'i ~:-:~'Ii, ' " : rnli,'!r · '1";11I "'
.. ' .' . ' . .. , : ' .. ".
' I;r:u lit'll'l elution uS('~1 11I'TI' tuw e lil," Wll lbl,l ah"nl 10':; , .'" ~Ip·"i·h..rill ll l'l·l i,·,J I'll , n '
. " : ~imil :i r g1ycinr."St'Jll':'IrclSC ('u l li lUn ~'''~ ll llj 'Il't1 fl ' ; ,.j". ''CI I I ' llI.; '': :t '~' 1 '~n rflf' .,'f, .l i l ~ ~\ I...ii .
"" , . ~. . . '
-.
.'
Hur tu-s , . i ll l'n~s ) .
"
.J
. ' ,OJ .. \ ~~ ' .
th e ('IJ'lIl Ill II 11m> wnsbcd with p hOSJlrl ~ te hu((('r r on t:'lI/l ll1g dl .t rr gt·n l (AII,I\\:l) nod
I
It has bt.~n rt'Pjlrtl.ld p rCV il} ~l sly Owl o nly- ~J }'c(,ph llrj.,~ , A ~s ill \'"ln :d in Oit'
:t tlncl~ rnl' lll or Ef\f C virus t u -r~d C(',lls (Allaway :uid ' lIufl1l'ss .lllSI;; A I I :l\\':~ )" (' l ',:II.:,'
I!)~ li ) h:LSI'(( on Ihc ,in:ifJility'u( EM<.{ virus to aua ch to En(n.) t~r}'thrfll:}' l,'~ . whicf
altl lllUgh ' h:lclila liJlogically' lIotlilaJ, ' lack ' glyw jl!lo rin A 'b ut ~u ll t a i /l t1n. :, (ll jll' ~· . . ·
giY~lll " h<1r in s . :\l\(1 gauglicsldes [Tulia noet al~, 108.01. !o le st . th is, i ii.,; elli~; I";.Ill ' ;;I~ .
of Uw \'a riO\IS pea ks obtained when glycophoriu pt('~;untion~ \\'er(~' sIlIJil '(' l t'fl to
:~Hillily ~ hrlJm:~tograllh! on. vir~.s-~cpharoscrw('rr 1111:11ysctI ~y' ~ 1 )S-.I ';\ ~ ;.I ~ . ~i ;l:: :,k
I reveal ed lIl:l,lcr!nl' which _r:tn in , the . r.cg i~! of glyc~p]rorin B,wh(!r c ~ s ,'~w:l k :2. .... .
SIWWCll ' t h c ll'rcscn:cc ;i both gly~phlJ ri ns A:an~ ' Il'sllggllsl ing tll:!l \lyc'lJphufili ~
:Il ~\i glrcnphorin u ca;; ~s(''r v.c;~ ~~cl:lOrs. .rt.irEMC Vitl;S. ' ~u ',:l rtl; rl i ,:~i il' ~
'i-~ J" (Ul.; l l i.u r; , i~' as ' l.l!:, l :gIY~~;'IJ ~IJ~ i;1 'JI illS l ) ro~ i~bJr~~i:i~l ll'd , ~ ~'~ . I 'h'; ' ~;~l':,(' i ;ti;r .,
' . gIJ"~l)i;I;I! tin A. ,TIiis.ll~S.~jbim)' , ~\:I1S ' t1isrub, itl!li ,'by "UII! r'es tlll$ 'uh l:a ill ~t1 ·roi h ) ;\·j l,l ~
stlilll)i ,l ii l\~.io;t 'of , gtY'c'uilh~rin mi d I;;irifi,l',) .1I;Cruilf!1llt-S ' l ; r t. ! ;n t a [ i; , (J,~, : ill " " .~" , m~ I '
sl!t1iulli : dl'O~}'chol'n le, .lo ' ilr~n'nl. i1 l;'grt'~a l ~'Jii, hrf"r~ , :lllij/it·i lioll. ~ , ij ' il." , \'iJ;u.~ "
.' :!;'-:':::,'::'I,~:i=~~j;,: :I '~~:::: ~(~u~~,::;' k' I ' :.I~~:~,~,,::~" :: : : : ;;~~.::;::::;~ ::" ~. : ::::-..
, n°,: fll rl, h ~'r lllur e . ' ••11 "11 ' ~!p'flJIh(~~ i.lI ~ ,A, :~ ' H~ H ,~ ~- P :Jt:H C'\ ~ d ~o/., ~;·t filt r:lr ~t) !1 ..':: I ' ~,
Hlugcl cohnnn .wcre . enc h s"jl:lrM,'lr ' 'ill'l,lil.d, 10 ' HI" "virus ('()IUlIlll ; b,tUh
s' i :J llIl;llC tlpr~ [l'i . ;s' , \~'~' rc r{- t. :l ii ll~I.:l i; \\':'-~ i(" ~I~h;~I~.'!" ;il :l ~ hljui Wr,; ) ;,~.rin s A,:III'! il
hill,! I;, 'E f\IC \']ri;1\t'n;I ,i'I '~11 10 ~ l.p l :::r~r:; .:, iUl>d 'il i ; ' ~ ,t;,n ~ r (> Jl r:,, " ~:l J l): ~(:; \ (,: ,~<~I'f"' I' I ; l t:< _





Til l' fU,;,'!usiull t h~",.1 only glt l'ul,h' I,':ih A l"~1 ~I ~'N ~~- ~s : ~!lt' r~'~'I ;I;! ' "..t, ,t E~~(, ; \;i~';I,~
.\ " 'hn.;"rt1.l.m the I':',l a•.l rt'SI~It !';: ,I !hl:lill ~-\I ' r:lIl bc'.I,nislc:""ling, ',Firlil,'. ~hll, r (' J1, ~ ~ l ' ~ l rm"; I' l l
thllt. 1~ ~IC \' jrll ~l\II:l('hllic ll l' 10' Eufll-),l:r) 't!lrufJI.(>il is ll(lt 7.N.(I;' ;l· .' .~; nf I h i- .Htlji ' :~ _ ' ,
iUi('ti ':tl, a ' \, j r ll ~/c f'l l r ;ti(l uf ,l. r,".,x , W' ,fitl atl:l,'jl'to',I,;;,ia o ' lo l'lIS (.AlhlWIlJ ~"I I< L '
. B,llrJl1~!l 1 ,'1J:-l6r.Ti;"r~,r t th;)l s(l n;~ , il l t:\~ i illl ~IJ.\·(Il" l'lfI'i, t l ' al :1l 1l ;/s i~r;irf:u~ nl[l l '
' i ll\ i it' n l{'~ ' l1;al-g~i~: "\'irus ('~ n bind 'L;, r .~,l fl·ll~ Wllirll I,,",,);. '~I Y I ' ;:1.. II~ ,ti n A ':In,1






eryt hrocytes . Besides, M('ngo "virus whieh i ~ /I 0:Hc 'i{wir ll ~ 1 1t'1, ;n p; i ll~ lu 1111' sn tue
0 Co.l1YPl! as EMC ' \' i;lIS;\ lltl ~tlll ~ilh'r('d I~c :'\ ~ train " f EM <:"(HllI'd" 'rl, Ill:-l!.I,
. binds to }:1I(1l-) 'Ceilli «('udu!.· end iillrn~"I I .I"·I'S< IIl~·1 f'OlII lll ll ll i\' :I I~ lII l . \\"lli~11 s lll'""s
tllnl gly(,op~lUrin U ean
,. . ' ( . -.
C:IYCOI!.I~.rin A isul:rtcJ .rrulI\ hUIII3n rt·~ «·11 I1It;lIl lualll~ I" ;lIla iil s i :i ~ :1II~i ll"
. "":\ eid~nJ..:l. J!.t!'0x i lll:\tdY 70 of th~ i\llli~? ,,('ids, in t1l('N'h'r l il i~l~ t (~r II-:mlllo'l·ul,'
IUC. cxLcrn:d ~c cfylhrtK'ylc su rface membrane (1II1rnt~' ius o). TI..· Nil.,
.' termini III h~lh g:ly'~or~lO r.in '~ •and g'J.c()l~horin · II Are.' id~ ,!~ai . ill :lIl1 illOl :l.,.j,j'
· SCl jllc'TICC .:illd ' si t cs ofgl)'cl)syhtion ~]l t o r~ id ll c ~ti, (111I1\11Jl'n ',tl, lrom 1111' M I..
lt~ t111 jll ;'l~whilc ; :glyco l 'h o.rill 'J):\~k!U~c ~('grnr l1 l ctllll:linil'&,iunil;tt :l,,:f,I.;:! i I;. r,~ .
' v . . . . ' ., . • . . ... .. I · -. . . .
011 gl~'CI~W I~,rin , /'0, (Uu rn l:'~ ,. !~80): , P rcvi~\l~;:' JI:t,lr l~ c1:liTlI ' ~ I.:~t , Et-. Il :' , \:i r.lt ~
nue chcd only , 10 ' glY/'l~jlknt i ll' .A nnd surb ,'nHarll1m:" t , iu\'uh·,·s , (ht' r l '~!"ll
··~1~~~ :~f.{!~if§iJ!f~ii~( ..
wlu~·ll . ,w C' rc r{'port;l. 10',,1Ic: I ' :l~~ ' ..r , 1:(> ',l'lle..I:r.,.Ilo,ll :.r I1l1:':Ul r'."W' .li. v '": "II .
. g1):c:ophorin A. Thi s Itl''j;Q I ~ j n ,~ i r ~l i"S Illd r:;" !G\' i r~l!i II<~~ 1.. 1' .' ,ilhl I.. ,Jrr : ' I,llfIrill
.~f~::::J,n" L :~l' l" ~ ',,,:~".:'n,j..n":a"I''''(>J~:: CII :,.. ....:.:,.a
. vlrus receptor i!\ th~~iH~~i ll1 l';:' l S r~'I~r l ~tl ill l h i~'- lI 11~i!\ .:;..J'~ I " h:L\·'!' sl;.. \~; ; , th ~~
'when 'gly~opi l(l'ri ll i!l: 3ri'1[~d 'tn . nn~l~ , . yirll~:SI'Jll;'a ;~i, ' .(·,,111I 11 11', h :L\~jli ~:
;': ('li,Jlh n:tle('1 lilc pm;.~ ih i li l): </ ::ggtl:'gatioll' i lY: d l' (~r~l '~ t ~fil'J iIi ~:t li,r,;li . '1111' mal,fOr!i11
. " , ~~ L:'Ii n~'d .o~ , L1~c , ~i~us column 'Colllp'rist;s &hicui;hl .(ill 'A :l\Illl lP":' (l I~ 'I,~~~ ; B~;: ,'~ . '
.. ...
vieus,
,..,J ' :ld tls aC\!'"Il( , t ill O'jJr' ~I U III I ~r< i tj"'l or t h is ruaf Nh', i~ li n t in the' j.I" , 1("Ull f" WI:I I j"n
r"evirus billtlillr;. .
{;. J. 3 . -A na ly si9 of K rebs 'r:c ll membrane •
' . r:- . ' ,' " , ' ./
\ I'rt 'Villtl:i r ~·V(Jr l.l; Irom . this 1.:lI.lUCll.h.f.y 511,,\\' ('11 lh:at snS-J' ,\(;I~ or ~ I ' "~i ri l..i
I\ c..l.s un' ln bc:lnl"-.Il:'cjvt'<l ,;I~cI)PfUt.c'i ll. (:\I' :l llli ur inlll,"il i ll r; :\J!;I\I Il .l il1 :1I~ " 1 ".r
human n..J cells by I ~~ IC \' ! ru~cvc:aIN II !liIlAlc. PAS slnillillr; I" lu. ! "m·:u II...
. \ urigin ur the gel.with" lIt..,lN:ulac wcighl of :,!25000 (~h l!i, p:lrd . MSc Th '~K i.n~ol. "
• " Th i~ is ('llllSis l t'lll( ~ilh . finding:'!"rrpur t ed in lh i~ thsis which ~hllwO'l I i lia.' \\-hl:ir:-
. : l~ rd ;:lIIll ~ lllLranC:l nrc 501 1Ihy ~ z c\l .i n soiJium-dl 'Oxycllurnll" lu, ~ 1 :ll' ll~....l l: . Ihi. \' i r ll ~"
Sl'l' ha w s(' cnlumfl,·thc In:\lr rinl cclailiC'tl cl)1l 1 n i fl~ Oiln Ilr m'·'r " 1 "'1l11l~ >1I f'1I 1 ~ w hid l
is (n rl' ) rt:llll~ "" 1he, uri~i ll ~il , 1O~" f,' j)t ;I~~~rylnrnil li. ..h.lr jlll!: :Hl :ll y:~i"l 1 :?',' .;SIl~ '
PAGE ~ug~{'~lil1g ~h'l;! prvseuve "uf high' moleculur wl.jg h.L 1I 1111t.~i ;.'r \\hi ,:l~ l,i,;d "l,llI
. ' . " . . '
\ /
.'.:'","~:~~:::;:~ ~:::;::::::~::::~::~r:;~:E~:~:~:~:~ I\:~::~::~~ :;':~:::~::~::: " "
, In l'Jl~r :a l iull~ wr;~ 'l:al1f'III'il l :>' the 1 >~"'if~l :\t l"~II . tll};t~hY cl r i,J e IIlt·illllll w hil'h hl ~:1s '
1;1)·ct.r.>}'btCtI IIlnlr ri:,!-1 ( ~CC!" (jgu ~r 3-20 ,) . it wos I'OIICl li;lrd U,aL lhl! " Ct'~r l , l ' , r f..r
.[·;i Ut ~ i r~s ~n 1\rr bs. cells ·m:l.Y,b~ :\·,no." lii:l.ly l:l!m..d .H.I'I.r.uh.·in, T~I.. rt~~ ll :i"i.~
l\E:f'-,(,llIl'llt with ,rOTlI I,lemt' ''l a ry rII)('r j llll'lI l ~ 1'\'rf" rull' d in Uli:-,Ial", ra l llrr wh id •
. showed ihnL. 1~~r:llll i l! il 1:a~ ' l Cl·:. i rill'n t or fin ·l.is crlls n·;lur r.i. nti.'I.rhllll'llt nr .:tll
E~IC virus :\Il,J infcd h' itr ~ >Ii ly , It)· ;soi?;. when::a., silllil:lr l,rl!al llll'ul ' o f n-d C";·tJs : ·
euuscd {l':'o re\ineiion or atlilciinwnt . illtlil'a li ng t11:\t ~ i:r. l i~ ",~ i" .III:\~: "" l Iw' n~ '
il.llmrtl\lll h i hilltling I\ ft'b :ot cdk 'ilS In red c~' lk IlH.....eve r, nil nll (' ~nnt i \'t'!
I!xp'lanalion · o r this result is th:il I\.r<!IJs cells IH(lb~hly cont niu-si alic :l('jll · b1l1 '
because these ·c\.II" . :HC "ll! IIl nlls c~J.ri gjll .tbel r sialic nrid ' lII i~!L l he rl'Si~!~nfl 'l lu .
, ',: \"'ill rio cholcrnc 1II' ll r :1 l1 ii ll il ir;t{Bu rn (.s~, I,lis.o), " - . : ' ,
... '
, . , ~.." .







Ii.l .... An a lys is of vb-us-reeeptoe' b o nd ,
Elu tion or mall:ri=l ! :;Pl'dri:'a lly fl:la(Ill,,1 on Ilw \i r lls-s,.ilha:.·,!>~~' eolu ruu :' h i"l l
p r CSUIll~ IJ,lr -i!l ~hc roeeptor ~'~s ndd f>\' \',l lI~ i llll: a l ill ' : ~. r lt ~l:! l ~ ' UP ? t\ 1 N:,( ' I in,
phusp h nte b u rtcr rather than o ,:! fit N a('l , MIl!.~I'!'O l i llll; iu \'" hl 'IIl '!' Il I ' \If ~\I' :l~ i"h i,··
intera ct ions bctwcc;, tl iC' virus - tlll,r' itS ('I,ll ' s ur f.1 c~ '~ I'( , , 'p h) r , ·111 c'>I"i r :h l I-: r'-. H' ~
\'lru:I binds to gl)'cu (lllOrlU ""Wh'ich i l ~\']( is nlr.·ad)· nl f:Il'h,·,1 til:' ." I"';; l ~;~)
. . \ ,. . . , \
:lll:ghl ti nill·SC'phnTlolse COIUIlIi ill the pr es ence n r 0.1 fit N:lq'I\I'an l",' ;\11 .1, llllrn .·..;;,
,usoj, A. ~OSSibJ~ explnnarlcn Ior 1Ilis c(J ll trn, i'i~ I ,i"~ lft lil)"> <or II;", \, j t ll s-r " ,f " ,,11 .
recep tor b~~ . ~ t~ salt i~ IhnL bcrlll1,~ <: lhl' · (',~ii l, II I n,l ~ n rl; IJl" II I, \If , 1I . ~. ,,)rll" til • •
SI'phn.ro5c th e :l~fi n i~y o~ the v ir us ror ,il!l rr~rp lur is ryd.lll:rtl 11 11,1 I.1 ~ L~ 1l 1:1 ~' 1"':" ''' '111 1
fur Hie requirement pr~ower,~co:~c e l_~trl\ti()n. or N~G"I ·tl~hrt'i. k t.I~ ~ hOI1 t1)t1IIW'~i
glycop horin vi rus. A reduction fn the a~fi ll i ty' .()ri· j rns , ror iL-> re cl'J,llIF-, \'"11 li[a l~u
O~CU; IJ)' ::; 1 (~ ll tl rtlnco or 'ir cOllli ,l i ng ~o SI'phrosl; cn i ISI;:I :~~.L~r ~' I~,I .iH I:.I '''(·. I1~'' ·
virus. . ) ' ~ , , ," : :' ' .
[t Is signiric:lIl'Lto note ll;a t \ ...h il ll l'1 l1ti'!Il~o r-I!.I)'ClI l' lr,,~i ;1 rr" ~ ; II · l h , ~ ; (·"l ill l1l1· , \'I.' il.li
d~i crge ll t ~ccu rcd a ~ concr~ltrntiol1s nh,j \'e '6 111M :(h ~'S;Ill~' !.rrt.d · t"; ~ Il I,l lifll 'I,,:"
n~l ;ic \'('J;.\\' i th N'aCI,at conccut rn tions o~ low :.!O Ill ~ t: TI "i~ Jih"ws thn't ~ I .i ; 1 ,;, ,~,,~l1 l '"
pr N:'L ' i(iI\s- at 6' lft~~ is 1I0t , i ll. .j(~l·n, a surridei . t ·t()IUI~lilm fut l , n '-n k in l{--lJ l~
glycophcrin-virus boud.H h" been , nggc<!cd.lh., ' " hii, ;hi';u n "1, 1,..·.. ,,I"" 'n I" J
NaGl prcbnbly result s from breakage or weak louie bends lI et\I'I'l!n ' , \' iill~ ~ , "d
recep tor, the much ' lower . (,o ll:~ n l r:l1ioll .IJr ' , JI' lc r'~I' ll l ,r "l llIlrl'l! ' 11I,Iie-n lt'S'
involv ement of hydrophobic bonding Silll'c the ddetg~lIl CI,;I(·('IlL.r.aL i' /.1I ~'I' ( l lI i r~'d
r01 ' ~ J u ti(l n - is simil:l.·r ~o " th :l~ . \\'hi<:h 'dis r llpis ' h y d ruplmh it: 11/1/I(ls Ill'lw.·,·u
~lc IllL r:lI;e .co mpollcl: ls {Aliawa y :I11(I .ll u-rnrss j ill Ji~'l ), ~~
5.2. ' A'ntiidioty,pi c untl bod yetucllee
As· tr rir/;l ~tl!P in the rrep~1:1 I.iri n (,r i111 fi ·hljIJ1Jl'ic lIIlLiI,."ii'"os, II", IJjlll,,~ j' ~:I!
~ ~th:i t-,Y .llld spt~i fi{'itr . uf~)ly~It;H :1 1 :l lllj·I';f\IC' st'rlll., wns ill V. :~I,iW~I ,I ', J , TI,,· I IAI"
titre u r 11,1 \1 :lllli-I';MC imlllIlUt; sr rUIII wns ,I X. 10,1nnd Ihe ELlS ,\ ;I"th' ily ili l" :-,K
101 ~~ L1$A .Ull i~/ r~ 11. ;J'hr ~ Il l i- I'; ,\l(; :ur til,od il's n'IWI, ( ~1 JI".~itiv . · ly /j' rl.•:ip;Iill JiIlI'L
'\
wit h EMG ~ iru~ I!.ut 1101. with ill ~lurlt l:1 \"ir.!(~_ ,,-" s!tOWJI I,}"g,'l hn/lluttn,lirfll::i ~JII
.l ~ :~l J" 1I~1!. ( j id ltll~ ,llr,'illllll ll llt ' soruIII rr:lI'\. witlr E~1~ : virus. It. ~\':IS l'o llrIH,I"I! IlI:ll
the :luli·EMC ~c n l m cnntnim-l:llll i b,,,liessp" l,jri,' ror E~ l C virus. .
. ' _r:'--- ,_ ... . ." - ,
. ~ /l t i. I~M c.: :l.nti l;odil':~ ~ pu riried Oil the l'ir'll ".SI, : h:u lIsc s-oluum:SIIHW\',1 I'l'al''r"
(:LlIl illOdil'S rd ai'ncII on t he eeluum nud dllll·d wil h glydn;:....II ( :' il ~1 :.!,:IL! ,ad ' 1 1i ~ I,
ELI SA :H' l~it)' ' '; ilh Jow jmJ!l'in (,OlJ.rrll t r :t ti~1l i Jl d j ~ll li fl g lJ1al.-',l' ur ifil'ali:"r i 'F,'I
lake 11 l:t.{'~!. ~Th e' l l i gh level of gLIS A Ildi vit ,y detected i,n tri e pcnk n"t r '~,tailf('d on
t he colu;u n 'r" u ld be due to salur~iorl o r the vir;ls column wil h,. i1t1il" " /i,"s,,
, {{·su lting in ilr~lII al~rl! cmc rgenpc of' lhe an t'ibodij:>s .
. t':1'llIi .'111 1ii"(JioWpic illllii){.ldicsiJ; llnUllOpreci l;ilate d' -glyc:OII!llI;i li"rr('ull.')'tillJl,iii,thl
' ~ ~' ;J ~~11 m{,fl1;! r " lJeS~i,~ Il~ r~l"p t~f~;~;~r i:ll w:isdc icclCd frollll\ r'c~los r·I'JJ~ ·hr: .lh ~
, -' .' 1;\.d iIUll Il ~ l'tl ~ . .'l:h f~ is p ro bnbly ~~~all se th e number of i~~'IG ~ir li;, tl'C ('ill ~rs ': ; I ;1
:: '~'\. '. ' . l h <! -,\ rc1 ;s . e~il '~~c rnr' less lhnn' t1 ;~;!·"on· the ' red cd l: It is p(J... ...ih'~··i..tlat thc"
-', ',: .\~,all; iitli(\I');Pic lI n t i bilJi~ r c('ogrlizcd "ti le 'ra J iol!,~lI l h 'd ~e<' l'f'tu.r , <JU ' !J(,lh J\~~ I~~ ' ,~I/I d
, " .f(:d , r rl~, .Dut' hccn~ls e thel1ll,mbt'r or rt'(- (' lit fJr~ , rn'.the I\.rcb~, ('{' " , "fl r~ (cw, .th e.
:llliol!llt o f radiol3ll('l1ed roceptors inuuuno prccipitnted from lltt.! Kn'l,s eell ,l"'('rc
ifls~rrid{'nl fur d~.teeli(l;I ' l! i,Jmll.1rcd '(0 those on 'the 'ttc.t~ I I. ' - ', ,
--.-;~-~'--- - .. , '- . " ,
A nother JIOs.~i b lc cxplannrlcn is' simpl y lh 3l altho ugh the anli itlilllypif illll iholli,'S
- , rt.' <.:ogllb.c th e recept or for 1:;1\1(; vir us (II; red cells t1 H~Y dO·'l lu ~ rCl"(jgni1.c'lhe I\~e t.s •
' f l~ 1I n'l'l'pt\l~. This' i'I1l ;llicl' thillllu' ,nl laclll llrll ~ site fur gr..,lC vrrus'oll :l 11l ~~ 1. '1· ..1\i~
~li f fcr e llt Ir cmtha t on a rt·\.1 ~l'll, ... . ' . <
1\:5G2'(Fu kllll:J., ' I O ~O) nnd humun rca I,lood r ,~ i l ~ (An.qlc'", IONl) ur e fl'l'llrll· (j I'l
collt~in ' ~;"l)'t'el)ho'r in n!ul' '-EMG :irus .1It l ':l \'ht'S,. to i;;ill~ cel l 'ly\li'S: Usill~ : Lhl!
fhhJfl!(' nt .lullib<lIly tcehnlquc it WMshowlfllla l thl"a ul "il!illlypi" anti!IlHli,·s
n'c(;gll 1otg,.!!:e r<.'ci.·plur fur . E~IG ,y i rus en ·t1it· h;;uHfn rell cel l hUl t:~ i "~(; In I:inll t,l
I;IYfoflh"rill 011 K riti:.! ecl ls. This ' f('~ll I L lII iglll lie , ('~Jl I:li lll'l l hy vnrletjou ill' HII'
, 11lIm ll{'; u r rt'~'I' I~l ors fur'E ~I(; \' i n l s l ~I'I. \n:( ' 11 1\!iU:! ~'I'Il~ nlldr"ll '·c,Irs. . I\ ~a r l " fruni
lilt: (11laU I ily ,ut 'gl)"'l1l1,h" rin' 1 1 H'SI· ~I \. i .n -Ilu- vell\l~ r f:l , ' " :l~ H·,·" p ru t " . till '
I '
- .1roo r' J . '
:;;:t., •
c3rLohy dralt' s tr ucture and t he con u;u r :l ~ I"n I,r t hl' gl}t'u l,hor lll IIIUlt.. ~II ' IIlH I 'I~
:UI imp orhllll fad ur in EAIC \" in~ s :l l ~:l.dlll wll il tl ("('II~ f'ulIi:l.iniujl;~ 1 )· ('l'I' II"r ill . r~ "
.... ",illl>t:l nc (' gl}"col' ln.rin A l.;j ,b.I ('~ : frVI~ ' M.,:\I II.f(, f'f )"thtu.',-h? ("''' 1 3 i ll~ 1[, () -linL.':1
glyecs idic Ill igt ~:l('t113tid l; ....11f'fl·,as ~Ir('"p hl ;r ill A i.·,vla lt>il fw m K~.G:! 1"1·lls con taiu
3. n ·l:l.lln ·ly SIII:l1I::a~_L~r O.i i':kNl ~ l i p;llSar-r h3r'i' lt'll.1 . " .. .
r 1 .
Fu rthe r experiments nero to be carried uut in onle tv ;U1~w " r "\ '\"Nat ' l lI~.,.hlll."
rnisod ill Ihe l)r6;(-nl st"llly. ~'Otcx:l~np~.
L d o Krebs- cells cont ain sialic :Ic~ ' whit'11 i.s- fMi:ibm l ' til"Vil.t i.. eh..IN :1t'
. J ne uraminid ase. .. . . \ . - .. ~. . .
.... ::~ Wh :, ~ j~ the. II.umb~~l o r rC;CP.l. rs r.~ r Ef\IG.' ' v i r u ~ Ct n· JltJ:> ~ ·t·ell.~ ....UI1l11a{ ."
. : to .t (' 1l:i . th3 .t. t1 ~"not SU P I~ vi rus- ,ro wl h. . ~
Y 3 ~;' I~5?}, ;' Il~ ," r i'O ~ ' E~lC virus,r",, '~~\ ' ..... . .. ...'
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. ;.Ea rle's medium used to ' grow Krebs cells consisl!>o f 100 1'111"or. illS E;~ rl{" s .
bal~Il~J S.:tll .SO. lu.lion' (CIUCo., ~Sl\ ) ~~pvi~lIlc llicti ....-ith 10 1ll 1 _ ,i ll" ( ' li·\.a l (' ;I .h l) r~~ ' ,".
serum , . JOO uuits/m l pcuicl lfln nnd 10 units/ lIIl . str" I,lol,llp,j n tfill tll ,
_(,~~Il CCIl ~::t l ioll SI' , ~O '/tII,o[ 4.'1':;' fbl~.~Ill.t., f w jth l;.~O~ , lUIII'.'I',II,: '\'\,1111I".,,' w:J ~ '
umdcup ·10 I ,litre with.steri!o d,· iunise,! W:\I.C'f.' .
'.~ .J .2 . ~J~~I ·M~d i ~i IG40
. .. ~ .
Uos.wdl P:lrk 'h 1 i:'/11 llrj a lln.~ l-it ll tr medium 16 10'\\,;IS p ft'l:aTf'd by a.hling I fI . ;i~ >::
of HI'i\lI 16,10 Il'OW,U:r," jFIIJW lahof:'l!urj ,·s Irll\ f iu al'llul - ~OlJ 11I1' IIf t1,·iouisl,,1
.W:'lt N . uci ( I t>.t j 'WliS. :Hl tll'~1 gr: lIlllll!lr wh ile sli rri lll{ until :11 the p"lVtll' r w as
r l;!lIjllt'h ' ly disscl vednnd I I )' lllt' ~' the colou r had lllrl l,l'd '(r' lII; ' j,juk ' III Jl:li'. wish.
'j·wo gmms or sodium hir arh nU3lc ~·.as n.lded 10 tho sullI,ti tllj. whid.1 \\'fl!" adji l";l".,l
to I'll 7.-1 with 1 ~1 NaOIl . T hl' .\: o l ll lll r ,W :l S nmdr- III' ,!o 1 lit rl' wi lh " I" j" lIi:"o:l '
wat er and ~.ht! 1 ~ l t'(,IiIl .lll fj ll l'~ I'II, aut! sjored a tA"(1:
l
Fot'l :ll ell Jr se r um (i O':~'I. lh-pcs { 10 1II~ t) , : 1.'t'1!'jd lliu ,( 100 lIilil s! 1I11l" l\~ll f
• ° sltl' Jlloll,lyrin.. (1O u lli' ~/lll l ).. (':Irll :':11. (ir;:ll e" 'lI'N ll r:i l ioll, W~'rl·~ t l ; II., 1 jll ~ '. I " .(on " ~·
!' -4" "
101\
. \ A.2 . ~urrers
A.2 .1. PBS pH 1 .3
·Sv!uliull 'i\ : aCI .1?O·g, ]\ (,;\ 1.0 g, N a} II 'O~ r. _ 7rl·~ :11I .1 hll}'O.j l ,tI J,!; \\" Y'
d issolved in'?l lil rcs' o (,lll'idnisctl wn tee, s" lu t ioil~('I~ "0 :;;nud 1I. 1~ ( '\;.: (I r, l!;
_ were st l' r i1i "l. ~ , 1 s"j!a~:. ly at 1:11"( : r"r :!U-tlliUlllr·, . \\'1"'11
c(I() I ~, solu '~-~o.~ ad~It'd tu ~O l ll li"Jl A :~ 11l1 sl i r·H·d '-ij!;" r"lI,I) :. . r,uu,uflu IIllil.
or p(,lI.iri~ tn . nil !')o.ooo . :iln il~ (I nH'M l~ lIi.t) flrsl. r l' I"l"my~·i lJ \\'N P il ~ I,I " , 1 I" IIII'
. .~ ~(.J l u liull ./l.dX:t Ufl' i,Yliic!l"was lIlt': ,.:a li'llu 'h' ;I -in lu ",IOU .1Il'a i " " Ulil s i'l ,s("n ' I\- '· :II II " ·'~ ._
_bottles and s tored a t ,InC. ' . .. .. .
. . ":~.~:::::t::" ": " ,,."";" ,, '. "",..1. .:.". ;"
..N:l.CI, 1.0 g J\ ~I , :!i.i 5\ g Nn} IP01 ";,\11 ,1 1.0 It ).'11) '\ >1'(lis<l< ,ln ·d in;. Illp'S fir
doionised wat er. wh en ;Is,~d in tho h:H\' I'.~ t.i ug (If l\r"I ,i." ;"'\·itis hllll"lIr l·d t~ . E IlT,\ .
(0.001 M, ' (i iHl] COIH'I'lilrn l i"lI) ' wns nd.l..d to tIll' ( :dl·lll; rr ,~· "l IS' !'; 1" " \"'111
nggluunauou o r nsvilic fluid .
A. 2.3. 0.5 M Sod ium phosphate bulTer, pH 8.0
. ~ . .
sc iutlcnA: 70.lh~ g/~. o r,~'.I"~111:01 ill t!t-ionisl'll wnter,
J. .- Solntlou A was ,:1r,,,, with," "I"'" volume nf ,,,,lin,,·'I'n <i'" ; !.:, ir,.,




A.3 . Srr um Treatment, With Neu rami nidase
.....
.~(' r lIIn .~li i p l l"S \~O:I' rJ: ltNl l('<! :, it h Ill'llral"i ni ,l:l.w ·1o ll' IIIU\'1' ali.r 11; ,n~I'".· ir...
. j n h i" il'~ pre-sentin lIll', ser um. "u r l ~ . i~ (" H r • ....,.: 20 ulnf .n ~l ti'EM( : ~rq /ll ..,.~ .
l1l ixc J with 100 "1 o r nl'di :llll iuiJ:I.<;(> (1l..liYity I Ill/ IIII) ~ 'I I' I, J i...1 lor (," l l.i , ,, · I ~ "I.'"
IMI~i n~ Curp. , USA. 'n il:""m ix!llrl' i.":lS i n,· ' ; lta ~., r for I~ l'''" rs ~ I :Jj n:<:. MI,., · I II;'
InclIIJll.li;'II,so ul of vl'ron :ll · gl~ L't.ISe-gdat ill Wa:,\ "lilh'(' til tlw lIIili nri ' I lJ -hr ill ~ 1I1"\'(J l tl im~ ;11" (~ ~UO i~' r ('l' t;~ (' lI l i ll g :1 I ~ I O tlil:Jl iu ;1ur t h e ~,'ru lll .· ·I'hi.~ I f ,,:, I,-,j M'rll lll
. . . . . , . ~",:~.., liSI',j in t he ll a.'~ :, ggl l1 t i ll ~\ l illJI illl,ihil[ull h~l. , .'
, -
A",1.. Preparatio n. or rcn ct ioh' v essel fo r lodina!Jo~ using ludn~n
. . ...(Markwell' a nd F~:". ° 1~78) . - . . 0 -
\ . '
o ::00 u, or ("hl oiol;l)o('ohuH (a n ihl, le :\.~ I"tiu gl -" rrOl ~; l' i1.-r("l! c.:J!.~j ll ii·:I 1 (;ool W:l~
;1i.~)lit'd · in . •IOO~ I Ill' c1; kJrj,rlJfm .o - To ·o~h 1:;r ··~ II .lIm"NOr. ·~I~"" : IU';~ \~ :f'; ' ,""'l
,~ '. : ::~;~:t,~;,;,,:t;' :~ ':" ;:i:: ~::,:, ,~ : '~';:a::li~:';:~:~;- :~: ; ,'; :::~:,~::', ,::,:
Tl,:st: l llLr: ('u~trd ~\'ill; ' Itlltni 'rn , \\'hl~ :;lufl'c l ' ill :I d (.ssi:31~ r ' nt t;,,;m ' l ('I n l l l' r :l ~ ll r';,





.. :.' .. : . ~':\ ' .
. • ~ : \>
..- ' '~. :
110
. . .
,;-)~tcrCrf'!t l f'ctJl .
:~
AJ:tir. W• .J.. " S. l\or ll f~M ..:
u '-,
..( :... - .
( IU;·I). 1....1:11: .11 ,.r tlu' ro'("f'I' h,rs ~••r WI...:11 ~'·' '' I .
"
:l:gg l u li~l in,.;rtld lli~ U~' i lluS ("<J /Il lli u n i~ 1',,":I .i '~ h l'lll 1~ IIl II~ n :r.lI' l loroK')'h ... ,i, illft
• 3rriU't)· (".h~om:l.k .gf~ l)h)' . J . /Ii"r.Cl~t",, ~ , ::Jl'. ·IGIIt;..~tl i - • •
Albv;:I)' • .G. p . I U. l':Irtlu<", A. T:lvn\;.knl :1I1l1 A T . II II l1 r nP.'o.~ · . ( 11l~;) .
. . ~ I •
Ellccl'halulllyo{':u Jil i'l v irus , aU:l.dUlI{'ll . • III I..~ 1~)Il IlNr.· II,,1 1ll all.l
. ' e'
R. I.. Cruw dl (Ells.). l irlu A tlarllUlCIlt Aliff f~'" lry /l r/(/ ( 'd/ li. A II ", r i ~ 1l 1l
. , , - ' ".sfJd~l); Fo r M icro .lJi,olulO', , \Y~~h ilJ ~ l {) n 1)( :. ) ~ ' " J
" "AIJn.\ ~~ ): , «. P .. ' k. A :' T. II , 'U ll r ll c 's ~ . ... (Ul 8G). SI ll' ~" ! ~ II! Id lllll' 1I1 ;,i' ~ •
• ... ' ~n ('cph!1h:;'lIl yoc'nrJ'l t l~ 'l'itlls on " I ;llll~1l ;'r)"lI~~;)")'h'S. J . I 'i r~i ., ;'1}, 7HK--77il.
.'. "', ' :-. ' '' , . : " : ' , ~ . . ' .' ' . . . . . . , " , .\. '., ~ '. :'. ~~ '.~~A"" ,~;::~::;!: :" ':~:'~~:'::'~:"~'·I:~k:t" ;:~: ,~:"~:,~".'~~:::~.";~,r.;:;;:t:;'::
3&1, ...
.. i,llrl'l'Ul>lj" al~c1 IH·molysis . I" .v SV: 1·, iel'·IICo. Ihal .' IUIISI,,:.·ifi ., .,·],·d r..~I:l l i,. .
"" . , . . . - - " ., _... .
in1 ~~:\~li;".~~s . ' .III..h;'Iltl ,·r!I'I·!i,,, ,."ill,lill'" .. r ~~SV. :' (".· 11... rj~"I.t,!I. J :/. ~. ..
111.118: " ., ' " ' . • ' . "'" . f,. , ~ •
. ~
Bailey, C: A., 1>. K. f\.l illr r Fit. J. ,I,(,llud , ' j IIJl'tI),' I';,rtt'l'l s uf, l>jo;i\I';"] l:Xl r :lfI ;' 11
-. ~ng:('I , .M , , A. &. ~ , T. · · II , B\lrll l-:;'~. I Hli1). n.~ :ill a"IIIIIl'"l ' "r
cnccph:l.loIll1()(':ltd itbl virus ' to crylli "''; lh'S fr,llIi s"\ I'r:l1 Ill,lir,l: l ~,J",...,:
,: l jro~o!J~•.8a' · '1 2g.. ' 1 3~ : · ,.:- -, • " . - , .... .
.+i~ D. J.: ~ 1O~ l i: Th? 1>I':':i},:':~INS'." ' "':' "',':<1,;",,,,,,,:,,;,, S,,,,i,, .
~ uc",a[o1. ; J.8. 1:!..31. . ! . • •
. . t , ' . . - ' ' . .. ' .. ~ ' , ' .
'/ A l kinsOn. P . II . &. I) . .... SUIlJIIIN S. (llIil). · I 'u r iric., tj" /1 :lIr. l l' ri-'I "~ rlj,,s o r "" I ,II~'
, ' . . I . . '





n l'at rlcl', S. '1':, ~.f . n . !,ntZ I', B.. A. Z3JIlC & It L. ("·rowJt~(Im<lol . 1 1l'.ll fl io~ ' _lI r"
.~. 1J(~ulrn l iiin~ :\I,lt iLooJil''l. -by the7.fl:s~l(.J" i<,~· i r ll .'l Il:i virjc:1I 1 " ;I}· Il(>Jlq ' ~I' . V1'2.
r
\iro /m/y, /04. ,1:!G-·j :nt
. , - '
• ~tt.' 1-." :LlI ~·O lJ , 10' ,' k II. Ankel. (10701). ' ll illlJing ~Jt inlvrferuuto ~:lIq;rj.'l!'i i.lf'> NI/ I ~lrr:• •"
•. \ /,(Hl dfl"~f!5~, '178-' I SO~'
. . .
) IlhJ~ Ilt' I I,r\'ld, 0 .0. &, ~ J: ':\·jli<:hovs.k)" (J~ 1:! ) . lsol:lIion of gly('ql' ~lJll'r"I S Tnun ' ~ {'d :
. . ecll uicmhrmu-s uS~llg. PYridine: in V. . ~;i ll>IHI;g ' (] .;(I. ). ' ,M e/liMN ../ 11. '
" , ;'; ~
Oti:! ·II G1.
, l ~ i i r il{' 1'-.<; , A. T..'JI,' ( lll{j{~. ·
,'jr?!., ,'i,: ~~I~,:,21ia
1~·'. ':!JlII o fo!J!J . A~:\Jli {·d i c 'P rl:S~; N~w York .
l~)C~I~_~){ : D; ;J.::. J. j , Q1Ji l ;~,r0,D~ fi~ : , : ~\.t1S0'fJlliOlll:l. gla...;s ~' llll ~~ (!_~ i ri C'": ll i .l i1 ;.'~; lr
.idlibilio\ (If "jq'd!lI:\trd;,inrlllcliza ,)~,is .u. 111I11I1/ 710(,; 97, tH2·1!~q. ' . ,: ' "
I llJu!:l llf,t'! ;' 1\ &.'K. LOIilicrg-r'!o!Ill',': '('HI~'J ),,'COli~)~lrICllb: i~r:llnll,cli'\~lfJpr.d \'ir U:il;~,
t,i, i""Q~"i';\" ;I''' I''~' , ' ". L · ' I ~H; i" .,,; , ; · , , ~ " ,;j'i l i k " : .1":;;,,,;,:;,,,i:.J,
( E{,~'k,I':"I& rt:(r.I'!(Jr,~ : Ch;llllll:U1 :ll~cl lhll ,l.-td,,' r,l!r~4Ufl ~ " I "






Bu'rul's?\, A:. T. 11: . ' (' ~~~Ol, ' Glyt'Olihurin 'rind ' fl i :tl)' I ;\ l{;~ i :rulIllu;n"lIifl ":i; ("'\'1'1;1'7,", '
, - " , ' . -..., .'" -.""',, - -, ~ : . -. .:
ror ' ~1.r ~I !\ I'R; ' ~II l\ , ,) ;il ll~, ('rg.l lulm ' 'Hlit! i.. r~ J l j ~ip~l ln ,( I ~,I ~ , ) , . ,~rir:~ , J ~! ~ ';'rr,:11
" 'Ii~fcpl {j r~ .:Uur.lltu r~ .,1:" d-/irro?,l i liu ll .: _ ( ~ l l a i l i.;i ;i l,'I , :i l~ t l ' li~ J1 ' I,l,t , :I'i Jli,lion,
~)Iu r i ll's.<;, A~, ,'I'; it , _ ~~ I; 'll;"'I':inlu,.. . ( l'IIS; ;. "~I~'~ lr(~' ; I','; ' ;;~ ';: ; t , ,~
,~ ,.
.~
II 2 . ~" ..
.B""'::~ ::,,:::"~;,,)j::,,::~':,:,~', :~:: ;;,:;' :~~: ~7a~~::1 ",',;'~ ,.;r,:; )';:i;';"'C'
C:I'van:lgh:. D., 'U: V. :~:llI g :'l.r. I). J .·I ~\\' I:Uu IS K' F. l ~roJw l1;"" 1 J i·Jjj~. .I-mil!Ullllltl',d r
. 31l~' cel( a.Ua.c1nuent l'.i h'S\, r:FM! )~'~ ~u r lf!" r ~' \'i' I;'IH'( rut -~I ~ I: i r ttl'::J.l j;~lI ill·.~
. l'ing:lp 4.":lP; j J · I~)I ~· pl'l'lil lf ' f. .9"'~: \7r.,t.: as, I I , i· I ~.~ . · ••, ..
c~: :~'I~ SI G. N. t. :l. ll lt:U1:~·.:n: N. FkidJi. J....· ~ l.. 'I. (;':"'11 ':" ~1'1I~:' 1: 1"".1:I ' io'/I ~ 1 1 '•
.',;..~~:::::::,.~;:::~~:::,;::".~~:;r ::::~'~:," :'~:': ,::::; : '" ' n " ;' ":11 ;",r:,::",
' ;." J
~M ' c.. i.. ',", "
\_" .CCJ·lIll.' ~ , J:. K,' &: C.,'A: j~; (j gl! t. f1 \mq.: I t.t " ! Llj \. :.: .rur (>~' r1j lil ; ri i ~· lj tP ' hUli, _i i l fJ,;I I :~,;il . :' ",
· ;.· /· ;~r:~':'·:7~!;::;~:;;;.,;n' ~~I"'; ~' : ';. " 'd_'h ' }t ~ "~" I' ;:'ini::" ' I , ;" ,~,_?>:.~.~: : :: ..• ..
'. "..:'.: ~~~?:I;" ,:'~: ,~t;~:~;!:~~;:~;Si:j;): : r~~;;::"t::::. ::jI· ,:;:~:;::;,;;;;:"i~'t::·tk, \~'\~
..' 'XI~: ), ·t~r;l~t·fi(:~. ;'~I ' );·rvl~g;. ' I i"~ l'l; I ·r ~~ .;. Nf'~' \ .•~( ". : .~ " - . '~ -";" .-
. .C·~wd.I , · R. t ...·A -.~ 1~': lJ" i" ~'; ' :~\v : ~/\ . ~Iiti l,'f, · _ . \V:'.I ~-.: ~ . ' Il K.: i ~ ", J' . ;:"~~·~~l::; . . ..:
,",' J;:-E: .~.1; p. ;II'" fl. 'It 'A~ -j':.i;'ini. --:( I~):. . ~J"! I;"''':II ~:I ~;: \ii:~ij ·,! I ~ i_. ·j l1 !l;I:i!O( . ~
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{ ; ~'2±F~!ir:!E;[iFi:;"~,,:~'~:;;'~:j;::. :
,.I7r.Drl;:I:::::;~':~Y~'. " k~;::V~J ' ~~;,~;;y~~!;,.I"i;7'I,'::,:", ,: ,, !,;') . II (:";,;",,,,1 ,.
.. ; ~t· ~':.~:G r~'a·\: c~ ,~.\(It :--.IL w·~:i~ :': ·:.l.HI,~~I I : .T lil'. CI)'I l' i·'I J.. lI l1 j ~~:,,~ j~ ~ ..,; ;'~~;' ":1 ill l
"- :"~' ''''':('O ! ;;~.II.l t'lI ~ '"r ·t h~·'.rl,~t'~ ' l i_;i-." i.;'~·:~Mi)s . ~r l r;·I)' i ~ .i ~. .M /lIm ·. IJ'lI/lfl~~"• .:I l~l ,
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ri"lJ/~!JV' !.!I~ ! ~:!:! .. ' . ). .-
4J . J),:nkt.r.; ./'•. I\. k I ~ ; . i-c . .J/ ll~ 'd..t'tl : "':"'( 111711. • rr~gllll'n h !t:.r,·f:'lo.." Io}' I.I {
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. ~ '~il " ~.~'rl :,'.~,',~,. ,.l'~ ·I.',.O,.,:,i,'",-,"I.X: ,i\•.,.:t•.,.,::.··.•I,',07:\l. l_oJ .l llln :11 111 C"l~~r ,.. lt'flzall"ll {If I;.f.\ :" I:,.!h U1.
.. ~.(y .il!·r~~; l ~.,"1I .II ~·fIl J.r~;IC". J? /lii .-:.(~~!~ II~~ : ~ '~{:;"" !
.;' :
F~~lld: , ·M. ( ! ~~o~. ·1~r:~.~~ : I I Il ! ;~ ~ II- II. I.I_[·n (' lU i~ f'· l1s. ·c"( l' r~~~ r•.:I:,l.li!.ai,t:i:,.... ~ , ,; ."
.. .: tIi r.rt·n;n ~ f;lJ:t·llprM t'i il~ . rt"I~ 1 , t· i r,c ll l:t l i. II p;~i. r y l ,h tl·;ry i J'S . 1~' / ll rC" . 1,11/1,(,,": !.,}.,:-;.
, " " . . ..
~ ..'
. :··t:-ul llila. t.1. (HJS-J): T lllllollr-prolllol ing"· l'll orl.>t '_' ~' ~~h'r:i llcl; it' ,~l SI" :'·lri,· I Il:'!ll!!.' '''
:.':.'..: ·~:c: " I 7,:;~,~:;.•~~,:; l:~"::n"~\r. lc. ;.r K;I;~ '1;,;:",;, I" "l;" ; ;~ ~r, . ~;:. :, ,,< ..
:.i ··:''';;;o~::,.I;~,~: :,,~;',.~~;; i,l,~:;~ln.::; ;~~::'<l ::,:::~:':):'~~" :';;::,::<':;:: ;;;:" ; ;;~;;:~~ - .
1' ;II I1 III! ; /lI~ ' i l, ~":S-~ - lO . . : . .
Fi~.l:l , ~ 1 : 1 ~c::: K k('~Il ~" Y:~' "I I JJ~7). i~rrL~" or 1;'~;II'!>iuj il !' II ;t.; , ' j t-:~ i'~:1- r; ~
, ~",,~;:.,,;.:j. ;~;b~~~9, . ,.J"~~;~\: _, ..' -iI,' .
.~ .






,'" GIl 'l llilO Ng,~, 6. A: I :. c~ '\IIlIN ~:-'Oti . (1177) S;·' I I·,' l h , · ·r a. li",~d l \"t' b l.,·lill\!. "f ",,11
" -' ' '
sur fnc.. ,~i a h ,g l )" t''' p ~o l " j n s by 1' ~ ' T j"' /; ~" "' ( ri t .\:l .l , · , I I : " r, ' ,l l y ,hi ,k · ,/ , /I' , ~I f '/" '//1,
, '
Ga w ff, 11., C, 1\(.IHltido\tk ll' 1I.: II. IIl-i,It,!: (Ill."::!" SIr.~"· " ' H ' a i l ~1 : I,~-"' . ,, I. .l~ " r
nlphnviruscs. -Cnrr. 1"'/1. ' ~ ljrr~/lb i of. l untucnoi., !J!J. 2.,:,~1 .
· C I',f,.· G... W. (':,[rma ll . ,'V. '1~1. Kubicerk , ' (I\I!' ~ I , T i.-.sn:'(" IIr!rr,' :-. llI oI l": .:"r II....
pn>li fN:ltil"c ('a l':l('it~ " Jr ' {·l' t.,·jc'a!" :l l : ' ~ 11 '~T !I;;11 c:i;iUu-liuut. ( 'l/ iI.:,·( "Ut~ .s " , /::, " ' . ..'
21i-i ,
, '
• C u.nlrc(':\s:Ls, P, (ldi:~l.· · , ~: :\li~ (itl~! ' l i:~ :lll. l.I~ I~' I ' I I " t :llll. ':r~I·,;· I . ' ,>rs r,;:; ,'I!,.r"r:'-:tl.\!I,I;
1J[?cll c;,ill i l'll ry' ,:/:1. ;J .", tj; .,:~r,i7 .
J b l[Jl' r~'h. ·S" I I: ,,I. ,.Eggn.:s & 1. ; 'r ;IU;i i"1 " , ( JIJljI). ( i"I" l'l" , ;. nud, "'lro·I,'Ss
l ; a c lll a gg llJ l i~I ' ing .p:,lrtk ll':-' pw, !l;c·,c:,.1 in I';CI/O 12 ,·jru s.iu r,;,·" .,]., I"·!I....
\'i r~fo !J!i, ea,Sf. :
. 1I:J111:lg11('hi, lI: 'k II. ' e ll''>: t: . .(1H72).• S;)~ili1. :, (i"l1 I,f hUln:,il ' " rs~l l rlJ")l l'
111 (':llIbr:mc gIFulir~)l!' ill~ lulll M';,ara'.ti"il or Lh(· 1\IN ·l!.lP'~ ; I, r "I ,·i ns rrf> l,i n
',' j'
-x","
, " '. '
g~rCOl'rutl'i l i ' wit,1trH ntr.l A .w ti,' it)'. f/ j" rhi m. d !'i /'I/h I/I'" 11("/,' t ::'lH,
~7 1 ·:.!::;O.
'J l irst ; , ~:': K. .:(HH I): 'n;tl.ap;:gllllillali,, ;1 ur rt;,j l' I·IlS l~y :lJl:II" .. j l' Hlli,1 "r· rlij,;l
• (, ll,Iijf)' o~" i ll rct'll'lI \V~h ipfluC'll z'a \' ir u~, St"iCII("C. ·!!.{, 2~·~:~ ,
I iolland ,\)'. J" X.-. '... C." ~'ll' L., rc'n ,:.' {1: .':\1'), ,' I' I,c' lII~llllll~ :l l i :1 1I j , ~i'JJ ..virus r,' la l 'i" ll :-. !,i l';
2: Jj~'rJl' !If1:,I" W:" 'l~j-!jO I. '





II,'WI', C.•.''-. O. 1.~ .y ,1 :,,;,11.,''1', I..:;~ . II"':,!):"'~ :O;(lI :l l i"lI Ul l::lp'''ll r" I ,.ill", 'rrU.lI t,··1
. . . ~. . . . .
('l:II . lIl t' l!I" r~ U~:r.i A-PI" :II"I. . ': v:( ~ "'''.I ''U~ .I E' I .)~ /11,.11"" ", i ~, "" : ,,,~ ~.I"!/!I , ' , _
. Ar:ul,'n li(' I ·rt~•• N.,"" Y..rk, . ". .
," . ' • '"I •
II Q :t11 ~ . H. T . G. ( l Ui'.' )" ~ A ' Is.. rJll lu ll or inO'Wh l", VKII~ l~. dllll ~I ·, I . r;r" III'''- .. ,, ~
n::lu ra i all' I :U l i ri ri ;\ ll'tl r ra('~ . j\lr; " .,.H itrubiul , .ff 1"l/lIIm " l.,. ,~!), 1:':" · 1:1'.,
' lI l1,lsulL , I.. •-::. 1". G. Hny. {IUl'(0l. / 'rurli,'(/l im ", r~./r'!JY.• lUar k\n ·lI S~ i~' " l iri\ .
JI'1'lI l; , N" l\;' . pm'lf. 'I'l/Wai ds a Ill'l.wurk t1l1'nr}' M "the illlll'IU lI!'" {1~ l ll;IlSI~~ . .All;' .JIIUillll~ ul. Htrilf, U][,( .', :S 7a.;t~{l . . . .,1\,
J~;' """';:":" .<:; .W~ .' . (1;"'<)' .. :;';"'''''i.; . ~')i 'i! '~.· ·., .,,, 1I"",I,,,i; ,,,; .
." ..... l 'irlt~/lJrM·~I ,ur~. -s ,;rillG;f'i -V,'( :IG;. -. ( IQt 'l l• . " ,' "l:'l fa tki'n\ , r ':'Ilt . \:..1' ~ l h.lI n . I;. Ii.'·, ;t ·J. "'jnzle; s: G.'A~.· ~Uh ll.~:;I ..
11:: , ; :l.~,"~~~',~:r . i,.11"·",,••I"I~"l i.'" Imi,; i".'u,u 'j~b!'"Y I;''' J . H.,.' .II"I., . \.
l\ l ~I Z III :lIl'l.. D.; E~ .Ch :lIl1 l" ..111.',.5. Gh:'lIU:u t , .J. Gru(,:,t , l>. GU.t'l:u d; T . 1I ~.r (" r lltl. · I
r-c Gludi.lII;n 'S:. •• MIlIlI:'lhllit·r..' (I ~-J.J. -T·lr ll~ l'h , lt·l Lf! 1' -1 111111"':111,:·,
. .: • . j
I> t~I "~ :1 : the r r"I~ I" r f"r ·h lllll:\h rcl.royinl!l .I.AV. Nfl ~ ll rf!;;- I.mll/"'l , :ll e,
'i67.!~. .. : . ' ,
: 1":II·in, G. .t-: K 1\1 II:' (IWi lj . '1'111.' L~ :lll ~r(lrlll :l ti{) lL ~ r '(1 ",iii,.Ira ;·I.~lil:t lllalJl"lI ll1 ll ~(1:
' . " . ,
', - /'~ . :
. " \.
\·;lrr ill.illlla/ utoan :lsl'ih 'l' tll1l lOr: ~·lI ll r.cr /(c~ . , II , ·lIili-·ll m.
. 1, 1,'llk, " ; D..•· U' .Il , ·~ill, 1\ 1.O rl i~k .1:: 'J:BI",J;;rn" .i';ltr.).,Artil·:tli!,III :( iil r' lJ' : 'u~ A r:






I\'nigh t , c. A.,J I07.lj. A. /UIC'('."./Clr.,rrO/U!I!I: 1 · l\ It- ~ ; r:"\" I.I I ~ 1 1 ".~ 'k ' I '";l ll ';I0 '' ' N,·\\·
Yorl .
• 01, um·l.li7. -
.1\ r~clIl\"r, ~ (~ \Jlili ) . U '· h.· ~U' ~ :.o l i,," .. r si:. Ii~"lI' l;1 "" 111<" !ou rr:.orf· .. r ( ·" i l" .....•
h:um-It'r rrlb il l eulture: I. C·f' Il,·r~1 ·; h ;Ha~h· r i.~ l it"'o .. r I!,,' n 'I,!:\d ' nll"lI l
process. ~. ' Ccll . Cum", / 'hy=ifl. , (i,'i, t>!,· IJO.
. .I\ rilc hcnky ,· D. S:. 1. I.. SlLn~j ro: IJOli7J,. An:tl)"sis IIr li" i,1 l"Il~ ll l " lI lO"ll l .. "r virus'....
In ~1 :ir:J Il)y;ro~c h ri rll ~ ' Koprcwsk! {E. I~ ." Mc~IfI(J,f~ i ll l'i, nlo!iY (ut:
Acndcr nlc P ress, N\:\\, )'u.f L




. rc' !llirl'!iWlllli ut (·;.rly ill ll'f a~t~ 1Il or IH.!i,, \·irlls alld human r hillll\·ir lls wi' h
I II" "",cdls. J.~i',rn/." r l' . X!j?~7Q. "<.
I....nbc rg-Iichn, K., It . I•. Crowdl 1.:. I. . I' llilipslIll. IW i G). l lnr rb le<1 all;llI:1.! .
~ . .
vir uses sha re recept ors. N," ure, J..-lIH/ uIl . ::'~!I, G7\1-liXi.
L'-lIIlwrg-lIollll, K. & n. I.. Cro well. I l lliw). Virll' ~'1 tl:l..-IlIIw" l ':In,1 I'ulry i'h lH
cells. In K. 1""Ill>t·r l ·lluhn and H. I•. Cff,wd I IE.ls.), . !\1II('f in ll Soci," )' for
~l i('ro l l i(l h lgy. \V;~h ; n r; t~.11 DC. ~
. .
Lo wry, O.~ II . , .N.~. Ho~br"".ll ~h , J~;" ."·art k it '? Ran.b ll. ( 1051). I' rull·in
lIw il.~UrC Ill Cll~ ~v i l h dlt ! 1··olinllhcll.ol reagent, .I. ll iol . CIiClII.w1- !i.·J, :wrJ·~j r, .
I A'Zzl'), C. U. 1:,', If fl . 1.01.1.;(/. ( Hlj r.). IIU IIIIlIl ehrouia IIlY(·[l' ~!·.I;nll s h~ll k "lllb ('I, ll
. . . . ,
line with i ; lls i li ~c. ' :h iJ :lI' l' l i) h i:l...duollloSon ~ t•. LJIr.Of/, ,(.7, ,1 ~ 1.
~ 1 :l I K ,l t~, J. K,y..L.J \ r:th s.R , .1•. Cro well: , l.",~r, ) . ~ ·ll rjfjral i.')11 (II a I h'I':l ('1·11 .
rcc('ll l~r pr{Jld ll l~r gfOUP'U C.ox:o.a l· ~ it.vin!....-s , J. \ 'i~•• 55, r,OO-f.GG~·
l\-b.r ;l ;t~i•• V.. T . N. g. .. : An\ lnlw~ . (1071): ( ; I}· ~ul ' rt1i.r:i ll !i ; i.....I ~I ~ 1 1l from ~dl
. . .
lIl t'l1~hran~ witb Iilh iuin c1iiud~ 153 1 i l"}I.'1 lt' . Sei~'Ir~. I7l. · 1 £ 17- "2·1~. .
. t\l:1rit', J: I' ., C. ;\ . b agllirr<', '( J-.C i\·in, J. ~ Ilrri ; A~ K ,... ~kC:u l " lf'h . · (l UXI).
' . Th , " ~""., ,,, w;<hh, single K'62. «'"1':'''':''''';':':''.'''''",,,,,>,,",;,.,;, :
<: , j .~liH4'1ft' .~tiH~ mathr". m (J(ljl , ,';8, 711l(. : • . '
~~:u~w~~ I. M. h:: s. C, F. Fu~ . llll,g ). .~ ~ .r r.a "l"'sl'r'· i l'it' j' Mlin:.l i,, " "r 1I{1·ml.r:ulI'
Jl.~olt' illS or ''\irul't;s nml ·ctlc.ar}7Jiil' l'1,lIs u"illll; I , ;;t, ·1, 6 ' · 1,·lnll' l.l"r tt-
"·d i\liWII}'lp;ly\.tllllril. Jlio;hclIl ., 11. · 1 ~07..IHI7. \\ .
' ..u k-...·II, ,I.A, 1\., ,'.,.'".,1.",,, .1' 1.. S,·,·"",·<I",I",.. , ,, , ~ , , . II,·"·",,,, : ,,,,1;,,,;01 ,,
(',Jll l t'" l " C·UltI.(,·llIot;IH·r,':r L,nol.1i virus . JJirJ(''' i /ll..l li'''J~~'1!:. .-1"' '' , 7 7:;: 1_ l r.
li S
r r p or t of ' lie i ll tcrllU l imlfl l com lll i l/ c.(' em (,Ufl/ WI/I ll 0/ l ·ir ll"C~ . S. !':us:.,·r, .
. #/.
New York.
MC~~k, P. It , I. ," c. Ilitlul's s: 'J\. I.. ' i\"utLins. lI li~)I. H,..·.·pl" r" rur
('nc-t'ph:l.lump >('af,liI;li vires on IIIl1r ill r :1/111 11Illn:in (,"'II~; , . " JII!J!I. t tm.
M.t"~•.1tC II. I•. C., J . J. lI<1l1~ nd i J. T . Sprrtu n. (101)111.
". . vir us rclat~lIs',i l); :i. J: HLI' . M t " .•, 1I :!, ~l'I l·:,lJ I
T hl' 1ll:tlluII" li"ll ,0,-11-
~tr.lUC II , It. I t , 1>. J. ltowlands &. 10' . Brll wlI . (l ll.II I. · ( 'uliI l' ari ,:"," "r ti ll'
: ':lIit ihod i<'li t:li l'ih 'd ,hy, the ilhlividu.11 ~ t r ll l't ,u ;l l l' "tllJl'l'l hl ,'s u! Fi."I. ~\ ·n ,l .
Mou th ~I is{' n s,' all\ll'lIl il ~ \· i rl ~Sl'S . •1. yr; 'I :. \'i l" ~ /:' . { ?',, 1I1 ·ill:l: . .
Mere, 0 .' I" , .A. Sd~ (' i J & 1' , W. ('Ill1p/,ill: 111l~ 1) " 11lI 1lI1lIu ,I"v"il'al ~ l ' ll l j "s or
. ' - -,--.' -
.r,illl-l io ns o f parnlll)'x" viru".g l)·(,l!p rull,jll". r i rl'/ j'UY. '.tN."I-lO r,. . .
. . ; . .
Muon', D. ~t, ~·K:-"1. COWIlII. ( IU7.:11. Errt·!"t, l>r t ryps in IU Il I dly mfll r}' l' sill " " 1I1l'
specific :Ul li ~I'lljrHJ IIn,1 illrl'('li,i l)". J . !/C". ' ; rr.l...." .·r:lII. r' 1~ .
Morgnn, C., II. S. UIISI·nkr :a.lu k BA II..I /I ~" .. lllll illi. Slr lldln.' 1'1 11.1 ,1" \'0,1"1'" " '11 1
or viruses as itl~('rv<.>iJ ill till ' elec tr o n lIIia,r;('ulll': ~ . ";lIlr)" lUl,1 '1U.... :I I.ill~ "r
:I.Jcuovirus . { oj.l ·irol. • !. 7i"7·7\Jll
. . ."
Ot tlki.-Y. &, K. Kuumgnc-, t l 07~ '. ),:rr!'clll u ( I'III)·jllns 11 11 .J :'1 I :~II" Sl ' , 'n "'· I· I I ;l I~t r.
virus: Jjfr t'tl 'IlCC/i l,i tl ll'rll~' l ill lL ur ,cir..u..s..JciJ1 I)EAI';',I, · ~ t r:~ 1l :1111 1 , I I ' ~ I f:1II
, su l l l h ~ lt' bctwccu ,I'~ lI'urci ll\' ~\itl ll\' Y Slal,H · cl'II.: ltlapt,',I .a ll.lnllll. :i.I:' I,lt',1
vi r us. Ar rll. Gt.II. r i r ll>l"tmu'lI , .'I!J,~:I· flI .
I' a n lm', I: U. &. A . T, ·li . Ihlftws s. ( IU~OJ . I' uriri.·at j"" ...r" .IJ l ll r",')"II. r' '' '' 'l , l: , r~
. ' .'
r" f vir llsl'S by :trrillilYc!lrullI:lllll!.: r:ll' hy. J . 1';,.,,1.U rI" >I ; I . :! l<:, ~:!It::
/J iO
I' l'rSflU, S., K. C:. ""m-m lla.". If . W. 1\IllO\\ Irr. (;, So Ih ':l,I, T . C. 11,,11:111,1,
1'. M. Kd !l'r k' S. G. Waruer, 11U"~ I . · C:iyt"Urruh'in rru,·~"i ll ;; in ru..t:lII l ~
. .
ur ll s \' · J t1I:l t ill ,l lI" (, noll r ll ~j"n :.l; r(lI(}9J1. Jl 7, :mJ.3t1G
l' .t·r ull, M. r .. (II I; ti-).- EI....I r"slal ir t·rr.'t"ls i ll I,' "l r in'l. ....rirllrr.. ::01, 11>-7.ll fll .
" . --' - .
l ' hi1'ijlsuu, I. . 1: , .... W. <11"J'l'ill . 1I(l!>:!I. lii~ <'I i'\' :Il it ;11 "r .·111.., ,,,·ir w.... I'r ~ . ~. .
•lin...rc;pl"I , r"J '; I I I~~ .. , 'jr../u<J!f . JIi, .IU.'",. I I: lr
It"' '!'o illg, T. G., 1'. A. TU:"1!i ,li' n . I.. {'roo", ,·IL (111, ;,1. r.r.il i"n .1/1,1 lI 'lO' '' :I l i u ~ "I
Cuxs:wki,l.' \·irlls 113 I,y i...,lat iuKJ I.·I.:1•.••1I1l t< .lr'r.~ ;:.... J . \ ' r"l., 1...., 1;...I . r;""~
Rossumnu, r..1. G., E. Ar,Il"ld, J. W. Eri,-b " lI, K A. Fr allkf'III,,:t l("f• .1. I' . C:u rri tll ,
. '. -...... .
1I.J ' .II·chi" .I. I,;;' 'JlI h ll ~ lI l1 , ( :. 'I' ,:llIwr, M. );11", 1\ . G. f\1, ~f;..~(,( , II, If , 1I"" " ~, 'rl,
. . .
. · ~n l l !U Il t:lilltlll l r ('l:al ie lrl ~hiJlI () ntli\'; "k~\'ir "~I 'S : MIl"'''. :117, Hr.. .
. . . . . J.
HIIl'f kt'rl, H. ~1. ( 1Ilj U). T ho:' struc t ure 111111 'IlIn r l'hngo:'ll''!li~ ur I,it·,.rll:ldruws III
It Fr :\I1 ~t'J·t",lllrll l Go:, It R.· WIIglII'r (EtkJ, ('om"rrl" '''' ;I'#'! \ ';1',.1"99..
. . .1 · l r ll u llll ~j l"S.'" Nt'w \~or k .
HIU.'f~.(''''i: " it .' (Itl$!.oJ. l' i{'1Jr~l ;r. \' i ru~<':> ,1I.Il J Uu,ir fl'Jlli ('~l i" lI .
. (Ed .), \ ' rolngy,. lt nr r-n vfrs.'>j Nvw Yo rk. . .
I II B. 1". ri.·It!e;:
. .
Snndcrs, F'. 1\., J. II U I 'llr ~ l- Ii:. J. tl.1: lI "sl.:i'IlS.: (I gr,,~ ). · H..,,,lir:r. liuu ..r nnimal
viruses. $!I"''' ' s(J;. i~·.rl.tl: ni«. su«, '1:1, ! ~:'· 1 :J7 .
Sd ;!o:'gt'l, H. K-. ~ 1. \Va.,I,'. l !~~ !j l . l!iulugk lll1y net jve Pt'l,tidt'S or 1I1i' \' SV
glycoprutein. J. vu«, [,:1,3 10.3~:i.
. ~dlln i dt, ' N . J" J. J)('nilis, ~1: N. ilnrr;I1 :111 &. ~. II. l.cnncue . (Imit). luh.ihit" rs or
. ceboe trus ':111<1 rt,\,virus 'h t'lIl ll g l;' l ll t i U:~ l h ' ll : I. ,',ill ltillil" rs· "r ./ issu,:--!'lil pm' ",




S\·gr " I\ . &. I>.A. Fvtcrsou. ( l tI7~ ) . l l:;r l,r anl i-i,lil,lyp il· IIllI.iJ.'t'lilit·!" l1s ,',,11!Ol,r r:l".'
rN'!'ptor probes . Proc. N ,,/ I, ,-t;ml. ....ei, II..." . ?,~\ r.i. :!,l 1:\-2 I Ii .
S{'~n'sl, J.P., '1', ~1. W i l ~ i n s" lJ ,\ . L. Sht'Il ~ . (lIl i lll. 1".. llIli" " ..r 1l.1p ''' l' h..riu ui lh
tl.'oxp "ho!aI,(', ll ior hi tll rt lhol,hy.~ , Art". ;' ,~ ·IJ f,:I:I.f,:t7,
. ,.
Sln' l' lr rd, S. ( 1 1l ~O ) , Thr. ''It ,,rl lI/w lIl oj F /\U ' I 'inl~ t" Ii.lf" ' .~ I I tI .• rlt:...~ I II III""r
a I/II. ~ l ;\.~ t'·r 's lIn'!-i", ~h,JII" ri :11 1 11lin' r "i l)· . N .~W rl 'lI l1 ' lh ll ' l. ( ·:lua,I:. ,·
:-)llIilh,,i i. E.',I L ,I. ZWI,.,ri ilk ,\-.W. 1\ . Jukl, ~ ' , l l lll ;" ), 1'" t.I·I " 'I'I " I., 1'''III I ' '' ll ' ' n l ~
or v.ir itJ'tls: top cnrrll"'lll' ul.:'tlld cnrto:; of r ' ~ ) I' i r H s Iyl" ':\ 1", ,.ol ' J~I!J , :;(',
5~g·50:l. .
Speir ,: : : ,:V~'o,I I:::: ; . ; ~:i::: " ::;:''':'I1~!';~''' 'i' ' " "~ ""i" r, ',~i ' i l>:.'"f '~ " : " "
tipc ir , R. W, l l!lGlbJ. 'l'llt' rr;l:d slah ilil )·. flf MI'nl~o ' lll ll.I ,i,lio virus in" hYl'f 'r lol\i.'. '
~'al l, \'j ;O!flYY, '1.$, :J1d-:l~~. .
.. :
. B, Nnkarncto, G. Lim X:. :\1. !":ir'pJl wr : (Ig~ l). (;1,11 l, ~ il ll ~ Y nf 1 \I:III,,~I..Lin . .
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